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PRODUCER-GAS TRANSPORF 


7 O most people, the producer-gas plant on 

a motor vehicle generating the fuel to 
drive it, appears to be purely an engineer- 
ing proposition. The fact that it is an appara- 
tus whose successful operation depends on 
scientific design and technical control, base i 
on investigations of a high academic order 1s 
usually overlooked. 

This fact was clearly brought out at the first 
All-India Conference of Producer-Gas Techni- 
cal and Testing Officers, called by War Trans- 
port Department in New Delhi from- October 
12th to 14th, 1944. The importance of this 
meeting was emphasised by the fact that the 
Honcurable Member of His Excellency the 
Viceroy’s Executive Council for War Transport 
gave the opening address and the sessions 
were presided over by Sir Kenneth Mitchell, 
Chief Controller of Road Transport and Dev- 
elopment, the organisation being in the hands 
of Dr. H. B. Dunnicliff, Deputy Controller of 
Read Transport in charge of technical matters. 

The outstanding points of Sir Edward Ben- 
thall’s specch dealt with the magnitude of the 
problem and the urgent need for competent 
drivers to deal with this important branch of 
read transport representing, as it does, some 
thirty per cent. of civil buses and lorries on 
the roads of India at the present time. He 
appreciated the effort so far made but said 
that fifty per cent. conversion was the target. 
He informed the Conference that it was the 
intention of Government that many of the 
increasing number of chassis it was hoped to 
receive should swell the volume of civil road 
transport but that no promise could be given 
of a commensurate: increase in the supply of 


3 


petrol and that producer-gas 
answer to the problem. 

In pursuance of this objective he stressed 
the importance of the work of technical offi- . 
cers and the necessity for renewed endeavours 
to increase the production and distribution of 
charcoal suitable for this important purpose. 

While questions dealing with the supply of 
materials and the control of the manufacture 
of plants, service garages, road tests and trials, 
competing types of plants and similar subjects 
would be expected in such an agenda, many of 
those present expressed appreciation of the 
high scientific plane on which many of the 
problems were discussed. 

The firm determination of Government to see 
that engines of new controlled vehicles are not 
ruined by dust entrained in the gas is indicated 
by their insistence on a gas-purity test applied 
to all model plants by means of an apparatus 
costing well over a thousand pounds and of 
which six are in active operation at centres in 
varicus parts of India. 

The scientific examination of the filter paper 
used in this test by Dr. L. C. Verman and his 
colleagues published in the November issue of 
the Journal of Scientific and Industrial Research 
and the paper on cotton cloths for gas filtration 
by the same authors which is expected to 
appear in the December issue of the same 
Journal, provide excellent examples of the use 
of accurate laboratory methods to advance 
industrial efficiency. 

The resolutions passed by the Conference 
regarding the investigation of . problems con- 
nected with the design and manufacture of 
producer-gas plants and their efficient opera- 


was the only 








tion and the acceptance of these principles by 
the Government of India was a welcome 
addition to the increasingly helpful attitude of 
official circles towards the co-ordination of 
scientific research with factory production. 
The Conference recommended that a standing 
Producer-Gas Research Committee should be 
formed without delay and action has already 
beeri taken to secure the co-operation of the 
Provincial and State Governments in ' which 
suitable laboratories and workshops exist. 

Typical of the wide range of problems pro- 
posed were the investigation of improvements 
into top cylinder lubrication, the effect of the 
products of combustion on the engine lubricat- 
ing oil and on the engine itself, the design of 
a standard producer-gas plant and the precise 
methods of packing filter units with such maie- 
rials as sisal, cotton-waste or coir. In a 
different but equally important field were the 
contributions of the Forest Research Institute 
on the manufacture and properties of different 
qualities of charcoal carried out under the 
direction of Dr. Sri Krishna who suggested 
that the possibility of the manufacture at the 
Institute of a standard filter paper for the gas 
purity test should also be explored. 

Great emphasis was laid on the ultimate 
dependence of successful producer-gas transport 
on the efficiency of the drivers and the neces- 
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sity for the immediate organisation of properly 
equipped training schools for them all over 
India -and the possibility of travelling teaching 
units for this purpose was not overlooked. The 
Conference also resolved that an adequate staff 
of technical inspectors, trained in the practical 
aspects of the use of this alternative fuel, was 
necessary in all Provinces so that the care and 
maintenance of gas-operated veheicles would 
receive adequate supervision. 

A detailed report on this Conference, with 
appendices comprising papers subscribed by de- 
legates and covering the wide range of subjects 
discussed, is in preparation and it is contem- 
plated that the information in this brochure 
will materially assist this indigenous industry 
and those who use charcoal-gas lorries or 
buses. It is hoped that the constructive recom- 
mendations which have been made will result 
in the establishment of still ‘more reliable 
producer-gas transport on the roads of this 
great country, not only at the present time, 
when the strain of war has forced it into 
prominence, but also in the post-war period of 
reconstruction and development, when it is the 
ambition of enthusiasts that producer-gas trans- 
port will prove that it has come to stay. 

The full report on this important Conference 
will be awaited with great interest in Indian 
scientific and industrial circles. 
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D!CHLOR-Dipheny1-Trichlorethane (D. D. T.) 
was originally synthesised by Othamar 
Zeidler in 1874 and its physiological and 
pharmacological properties remained unknown 
till this important chemical was rediscovered 
by Paul Muller of the U.S.A. Department of 
Agriculture. But Frey of Cincinnati Chemi- 
cal Works, U.S.A., solved the problem of its 
production on a commercial scale. The Ame- 
ricans consider it one of the most important 
discoveries of World War II and truly this 
insecticide can be termed as such. Paul 
-Muller found that it killed bugs and it was 
first tested in 1939 during the plague. of 
potatoes where it killed all the beetles. In 
1943 it was used in Naples where it stopped 
the epidemic of Typhus. - The matter must 
have been of very considerable importance 
that the Prime Minister Churchill made a 
special mention of D.D.T. in his latest review 
of war before the House of Commons. D.D.T. 
promises to wipe out mosquito and malaria and 
to destroy household pests such as cockroaches 
and bedbugs, and to control some of the most 
damaging insects. Lt.-Col. Ahnfeldt, of U.S. 
Surgeon-General’s Office, considers that D.D.T. 
will to preventive medicine what Listers’ 
wil ry of antiseptics was to surgery. 

The use of D.D.T. as delousing agent against 


Typhus has been an open secret in America: 


for several months. But in June last for. the 
first time its manufacturers and Army, Agri- 


culture and W.P.B. Officials announced some 
of its amazing properties:—(1) If sprayed on 
a wall it kills any fly that touches the wall 
for as long as three months afterwards; (2) 
a bed sprayed with D.D.T. remains deadly to 
bedbugs for 300 days; (3) clothing dusted with 
it is safe from lice for a month, even after 
eight laundrings; (4) a few ounces dropped 
in a swamp kills all mosquito larve; (5) it is 
deadly to household pests such as moths, cock- 
roaches,. termites and dog’s fleas; (6) as a 
crop protector, it is deadlier and longer lasting 
than other insecticides. It has been found 
effective against potato beetles, cabbage worms, 
Japanese. beetles, fruit worms against which 
other insecticides have proved to be failures. 
U.S.A. has a very big programme in hand 
for its production but all for the army. D.D.T. 
owes its deadliness both as a contact and 
a stomach poison. It first paralyses hind legs 
of an insect and finally brings complete para- 
lysis and death. It is remarkable that pure 


chemical has little effect. It is used in an oil: 


solution*or mixed with an inert powder. The 
usual dose is 1-5 per cent. D.D.T. It is non- 
toxic to human beings in the concentration 
which is used. 

For the first time it was synthesised in the 
Government Industrial Laboratory at Hydera- 
bad-Deccan, and a programme for producing 


it.on a larger scale has been unde $ 
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Rh, rh. Hr AND SOMATIC MANIFESTATION OF A 


RECESSIVE CHARACTER IN THE PRESENCE OF THE 


DOMINANT CHARACTER 


By S. D. S. GREVAL 
(Laboratory of the Imperial Serologist, Calcutta) 


Rh and rh 


HE new constituent of the human rbc (red 
bleod corpuscle|corpuscles) has been de- 
scribed previously in this Journal (Greval, 
1943). It is the normal constituent of the rbc 
of the common brown monkey of India, Maca- 
cus rhesus. Rh is obtained by detaching two 
letters from the. beginning of the specific name 
and capitalising the first letter. 

In the human rbc the substance Rh is absent 
from a small percentage of subjects. Like 
O-A-B and M-N it has a racial distribution: 
white Americans, 85 per cent. Rh+ and 15 per 
cent. Rh- (Landsteiner and Wiener, 1940); 
Red Indians 99-2 per cent. Rh+ and 0-8 Rh- 
(Landsteiner, Wiener and Matson, 1942); 
Negroes 89-8* per cent. Rh+ and 9-1 per cent. 
Rh- (Wiener, Sonn and Belkin, 1943); Cal- 
cutta Indians 90 per cent. Rh+ and 10 per 
cent. Rh-— (Greval and Roy Choudhury, 1943; 
Das Guta, 1944). 

The genetic constitution of the Rh+ and Rh- 
subjects was quite simple three years ago: 
there were two allelomorphs, the dominant 
Rh and the recessive rh. The positive, pheno- 
type Rh, comprised genotype RhRh and geno- 
type Rhrh whilst the negative, phenotype rh, 
comprised, of course, genotype rhrh only. 

Things have moved very fast during the last 
two years. Now there are six allelomorphs, 
Rh, Rh,, Rh., Rh’, Rh”, and rh (Wiener, Sonn 
and Belkin, 1944). 

Anti Hr anp St. SERA 


Human sera have been found which coming 
from Rh+ mothers agglutinate the rbe of Rh- 
subjects and also of some Rh+ subjects (Mc- 
Call, Race and Taylor, 1944). The latter have 
been proved by a study of the bloods of the 
family to be Rhrh in genotype. In these positive 
reactions an anti-substance prepared against rh 


* Rare types of Rh probably not determined. (S.D. 
S.G.) 
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carrying rbc is acting on rh carrying rbe as 
expected and also on Rhrh carrying rbc: 
there is no objection immunologically. Geneti- 
cally, however, rh should not exist alongside 
Rh in the rbe. It should only exist on a spe- 
cial spot on the chromosome. Its existence 
elsewhere establishes the somatic manifestation 
of a recessive character in the presence of the 
dominant character against the definition of 
dominance and recessiveness. 

Another example of the recessive character 
existing alongside a dominant character in a 
locality other than the chromosome also oc- 
curs in the human rbe. Certain abnormal 
human sera agglutinate rbc O and also rbc A. 
which are ‘mostly heterozygous (of genotype 
A.R.)’ (Wiener, 1934).. R= Recessive = O. 

Histologically the human rbc, like the mam- 
malian rbe in general, are different from other 
animal cells in not possessing a nucleus and, 
therefore, chromosomes. Is the physical basis 
ef the recessive character distributed in the 
general mass of the rbe and, therefore, free to 
react immunologically? 

Alternatively a scrutiny of reactions of the 
abnormal anti-O sera and the anti-Hr and St. 
sera is indicated, in view of the fact that the 
first item is now rather old and in need of 
re-examination, and the second and third are 
too recent to be regarded as established facts. 


Das Gupta, C. R., Jud. Med. Gaz., 1944, 79, 372. 
Greval, S. D. S., Current Science, 1948, 12, 222. 
Greval, S. D. S., and Roy Chowdhury, A. B., Jor. /.A7. 
A., 1943, 13, 65. Landsteiner, K., and Wiener, A. S., 
Proc. Soc. Exp. Biol. and Med., 1940, 43, 223. 
Landsteiner, K., Wiener. A. S., and Matson, G. A,, Jour. 
Exp. Med., 1942, 76, 73. McCail, A, J., Race, R. R., 
and Tzylor, G. L., Zancet, Feb. 1944, 12, 214. Wiener, 
A. S., Blood Groups and Blood Transfusions. Bailliere, 
Tindall and Cox, London, 1934, p.112. Wiener, A. S., 
Sonn, E. B., and Belkin, R. B., Proc. Soc. Exp. Bio’. and 
Med., 1943 54, 238. Wiener, A. S., Sonn, E. B. and 
Pelkin, R. B., /our, Exp. Med.,.1944, 79, 235. 


MARFANIL—SECOND TO PENICILLIN 


[N North Africa the Germans carried among 

their medicinal supplies a sulphonamide 
preparation called Marfanil. This compound, 
chemically 4-amino-methyl-benzene sulphona- 
mide, was administered neat or in tablets con- 
taining 50 per cent. of marfanil and 50 per 
cent. of sulphanilamide. Tests made with 
captured marfanil were recently described in 
the Lancet by G. A. C. Mitchel, W. S. Rees 
and C. N. Robinson (May 13, p. 627), who rank 
the drug as second only to Penicillin. “Of the 
many substances we have tested in the treat- 
ment of infected wounds penicillin alone has 
given better results than marfanil”, they com- 
ment, “At present for technical reasons it may 


prove easier to produce marfanil in much 
larger amounts than penicillin and thus, even 
although the former is less effective, further 
investigation of marfanil is indicated. It is 
possible also that penicillin used in conjunction 
with marfanil may give better results than 
when it is mixed with sulphanilamide or 
sulphathiazole.” Marfanil remains active. in 
the presence of pus. Professor A. Fleming, 
who has investigated it, finds that it is a much 
weaker bacteriostatic agent than sulphathia- 
zole (against a certain streptococcus) but is not 
inhibited by p-aminobenzoic acid or pus. 
(Discovery, June 1944, p. 190.) 
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ROLE OF DOMESTIC ANIMALS IN THE SPREAD OF 
HELMINTHIC INFECTIONS IN MAN 


By GOBIND SINGH THAPAR, m:sc., Ph.p. (Lond.) 
(Lucknow University) 


ANIMALS have long been associated with 
man and their domestication has naturally 
led to the transmission of their diseases. These 
diseases thus transmitted are due to the bacte- 
ria, protozoa, worms or insects, but the present 
article aims at dealing with only such cases 
of infections to man as are caused by the pre- 
sence of helminth parasites of domestic animals 
with particular reference to Indian conditions. 

Helminths, like Ancylostoma duodenale, Ente- 
robius vermicularis, Wuchereria bancrofti, Schi- 
stosoma hematobium, Schistosoma mansoni, 
Tenia solium and Tenia saginata, are exclu- 
sively human in their habitat, but there are a 
majority of helminths that man shares with 
the lower animals living in association with 
him. As an instance’ of helminthic infection 
from one animal to another we could mention 
the invasion of the kangaroo by Fasciola hepa- 
tica of sheep caused by the introduction of 
the latter into Australia. Similar infections 
may have occurred in man from animals and 
vice versa, due evidently to their association 
with each other. Thus, human Ascaris and 
Necator have been reported also from pigs in 
various parts of the world. It would, however, 
be interesting to note that in spite of the 
clese association of horse with man from 
times immemorial, none of the parasites of 
horse has ever been found in man and vice 
versa, and this immunity according to Leiper, 
appears to be of an eternal nature. No syste- 
matic survey of helminthic infections in man 
has been carried out in India, but from the 
meagre available data the following points 
would be of interest in stimulating further 
work in this field. 

A certain number of these parasites may pass 
their adult stage as commonly in man as in 
domesticated animals while others pass their 
adult stage in man and larval stages in animals 
or sometimes vice versa. Hence, in dealing 
with the subject we may conveniently discuss 
it under three categories. 

I. Helminths living as adults, both in man 
and animals. Some helminths normally found 
in man may frequently occur also in animals; 
some other parasites are rarely found in man 
and hence are obviously “accidental”. 

Diphyllobothrium latum which is a normal 
parasite of man is found to occur in 
carnivores as well and is cosmopolitan in 
distribution. The eggs are passed out with the 
feces into water where in due course they 
hatch. The larve are swallowed by minute 
water-fleas (Diaptomus oregonensis) in which 
they undergo some development until the flea 
is swallowed by a fish. The infective stage is 
attained in the fish and if the fish is eaten raw 
or in an improperly cooked condition develop- 
ment is completed in man. The parasite 


causes anzemia in man showing marked eosino- 
philia. The plerocercoid of another species of 


Diphyllobothrium has been said to occur in 
the Far East and it develops into an adult in 
the dog, cat and other carnivores. The adult 
proglottides have recently been recovered by 
us from cats in Siichar (Assam). 

Another instance under this head is that of 
Trichiuris trichiuris which occurs both in man 
and in pigs, but is nowhere serious. Again, 
Hymenolepis nana occurs commonly in ‘man 
and in rats and mice in India and elsewhere 
and has been recovered at Lucknow on sev- 
eral occasions: 

Of the abnormal parasites, many are of 
sufficient frequency to enable us to regard 
animals as reservoir hosts. Thus, Paragonimus 
species are normally found in the lungs of 
mink, but they also occur in musk-rat, dog, 
cat, pig, goat and man. The eggs are coughed 
up into the mouth and then pass down the 
intestine and out to the exterior with feces. 
They hatch out in about three weeks and enter 
the operculate snail, Pomatiopsis lapidaria. A 
large number of cercarie emerge out of the 
snails and infect the crayfish where they en- 
cyst in the musculature. Infection occurs by 
eating crayfish in an uncooked condition when 
the young flukes penetrate the intestine and 
migrate directly to the lungs. No case of 
human infection is reported from India. 

The liverflukes usually found in man and in 
carnivorous hosts belong to the family is- 
thorchiide. It ineludes the genera, Opisthor- 
chis and Clonorchis. They are carried by fish 
and are common in certain Eastern countries. 
Cases have been reported of Clonorchis infec- 
tion in Calcutta. Besides the usual snail inter- 
mediary the Cercarize encyst in the scales or 
flesh of fish which serves as second intermediate 
host and thus they are transmitted to man 
in the same way as diphyllabothrium or 
Paragonimus infections. A heavy infection 
causes progressive weakness, emaciation and 
anzmia. Man owes freedom from fluke infec- 
tion to cooking, as heat quickly destroys the 
cysts and hence the fluke infection is not very 
common in human beings. But it must be ad- 
mitted that very. little search has yet been 
made for it in this country. 

Diphylidium caninum is prevalent in dogs and 

cats, but it also occurs in children, the inter- 
mediate stage being found in fleas and dog-lice 
that may be accidentally swallowed by children 
playing about with dogs. Children also be- 
come infected with Ascarid worms of dogs and 
cats, producing infection through swallowing 
embryonated eggs. It may imply fecal conta- 
mination of food and of utensils. 
(1926) has indicated the viability of Ascaris 
eggs even under high temperature and _ this 
indicates the necessity of extreme hygienic 
——_ in the prevention of such infec- 
ons. 

Trichostrongylus is a parasite of domestic 
animals but there are records of its occurrence 
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in man. A systematic examination may reveal 
the frequency of its occurrence in man. 

Onchocerciasis of cattle, under suitable 
examination has been revealed to occur in 
man in Gautemala. The infection in man is 
caused by the Simulium flies and it has been 
shown not only to be the cause of tumours 
and dermal lesions of the face but may at 
times affect even the loss of vision. 

II. Helminths which occur as adults in man 
but as larve in animals. Under this head, 
we consider first of all tapeworm infections. 
Tenia solium and Tenia saginata are both 
exclusively human parasites in their adult con- 
dition. Both these species were at one time 
ccnfused with each other, so much so that 
many of the older workers regarded Tenia 
saginata as an old and decayed specimen of 
Tenia solium in which hooks on the rostellum 
had fallen off, as a consequence of old age. 
Leuckart definitely demonstrated them to be 
two distinct species, that are distinguished by 
the character of the Scolex—by the possession 
of the typical double row of hooks on the 
seolex of Taenia sclium, while Tenia saginata 
is a hookless form from its birth. The larval 
form of Tenia ‘solium occurs in pigs (Cysti- 
cercus cellulose), while that of T. saginata is 
found in the cattle (Cysticercus bovis). It 
may, however, be mentioned that Cysticercus 
cellulose occurs abnormally in other animals 
including man. Maplestone and Bhaduri 
(1937) have summarised all cases of its occur- 
rence in man in India from the available lite- 
rature at their disposal. Occasionally Cysti- 
cercus cellulose gets into the brain of man, 
thereby causing lunacy. It is thus a dangerous 
infection and a number of such cases have 
been reported. ‘ 

Mention may also be made of the occurrence 
of Bertiella studeri as an accidental and rare 
parasite of man, and cases are recorded by 
Maplestone (1933) and Maplestone and Riddle 
(1936) in Bengal. 

The next important parasite is the Trichina 
worm, Trichinella spiralis, causing Trichinosis 
in man. The infection in this case depends 
entirely upon the habits of the people in eat- 
ing pork. Where raw, uncooked or smoked 
pork is customarily eaten, its infection is to 
be feared. In the United States of America 
alone about 2,000 human cases have been re- 
ported. Generally the disease is chronic in 
pigs and there may be no symptoms at all 
and the fiesh is unchanged macroscopically 
We need not discuss the course of the disease 
in man, but it would be interesting to know 
the frequent diagnosis of typhoid fever or 
ptomain poisoning in the acute cases and rheu- 
matism in the subacute later stages of Trichi- 
nosis. The cases are traceable to the con- 
sumption of raw sausages or ham. Like most 
parasitic infections, here also there is observed 
in earlicr stages considerable eosinophilia. It 
is stated that they are generally parasites of 
carnivores. Recently larval stages encysted in 
the muscles of squirrel have been recovered 
at Lucknow and they may possibly occur at 
other places. k : 

III. Helminths that occur as adults in ani- 
mals but as larve in man, Such. cases are 
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accidental. Mention may be made in this con- 
nection of ‘Hydatid’ cysts, cysticercus, “Ceérca- 
rial dermatitis, hookworm and other larve 
causing ‘creeping diseases’. . 

The adult Echinococcus granulosus lives ‘in 
carnivorous animals. The intermediate hosts 
are quite numerous, in fact, any mammal may 
harbour the hydatid cyst. Sheep are most 
often infected but horses, pigs and. wild rumi- 
nants are also important sources of infections. 
The disease is prevalent in pastoral countries 
where sheep serves as a reservoir of infection 
to dogs and thus the chances of human infec- 
tion increase. Recently it has been found that 
the disease is prevalent in man in India, where 
several casses, originally reecorded as tumours, 
have, on re-examination, been reported by 
Mahadevan (1933) to be thosé of hydatid cysts. 
Maplestone (1933) concludes that cases of 
hydatid in man are perhaps commoner than 
is indicated by its record in medical litera- 
ture. Drinking water has been said to be 
the common source of infection but*it must be 
mentioned that the eggs of Echinococcus do not 
float in water but sink at the bottom. Hence 
this may not be a source of danger. The 
disease is usually contracted through contact 
with dogs. Chiidren during play acquire dried 
eggs on the hands from dog’s coating. Fecal 
contamination of foodstuffs, particularly vege- 
tables, is also a probable source of infection. 
Washing of hands before cooking or eating 
food would diminish the infection. 

Cercarial Dermatitis is a disease caused by 
the skin penetration of the infective stages of a 
number of trematode larve. The Schistosomes 
are the most important of such infections. 
Whether they are in normal host or not, they 
cause a pronounced reaction at the seat of 
entry and the name “cercarial dermatitis” has 
been given to the resulting lesions. The en- 
trance or infection results in a prickly sensa- 
tion and urticarial blotches quickly develop 
round the seat of entry. Fortunately no case 
of such infections is reported so far from 
India but recently I have examined the urine 
of a patient at a Lucknow hospital harbouring 
eggs of Schistosoma haematobium. The case is 
an imported one and unless it is properly dis- 
posed of, it is feared that the disease may 
take up a serious shape in this country owing 
to the presence of the snail intermediaries like 
Indoplanorbis species. 

Allied to this, there is the condition called 
creeping eruptions, in which a variety of para- 
sites of lower animals penetrate the skin of 
man and finding the environment unsuitable, 
move about in or under the skin. Chief 
amongst these are immature hookworms of 
dogs and cats. Gnathostoma is also responsible 
for the creeping eruptions in man in certain 
parts of the world and it has also been report- 
ed by Maplestone (1929). from Jalpaiguri 
(Bengal) in India. 


RESERVOIR Hosts 


Many flukes which infect man are the com- 
mon parasites of animals which are thus 
termed as “Reservoir hosts”. Examples are 
found in Clonorchis, Paragonimus and Fascio- 
lopsis. These are parasites of dogs, cats or 
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pigs, but may at times infect man. Cases of 
Clonorchis and Fasciolopsis have been reported 
from India, but Paragonimus infection is not 
known. Again Schistosoma japonicum has re- 
cently been reported by Bhalerao (1934) from 
pigs in India. All these occurrences help to 
keep the supply of infected snails from which 
infections can spread in all directions. It 
would thus appear that the control of human 
disease due’ to helminth parasites is not pos- 
sible without control of disease in animals, and 
if we wish to control human disease we must 
simultaneously attempt to control disease in 
animals. 

Unfortunately, there are great many diffi- 
culties for the adequate control of helminthic 
infections in animals. For instance, we find 
that the animals soil their food with their own 
feeces, they eat uncooked food and drink from 
ponds and streams which they contaminate 
themselves and thus there are limitations of 
sanitation for animals. All these lead to the 
abundance of parasites of the stock animals. 

Besides, the modern means of transportation 
add further to the source of infections. The 
responsibilities of tourists in the transporta- 
tion of disease are fully recognised. Similarly 
the transportation of stock would predict the 
transportation of their parasites. 

The parasitism of the live-stock is, therefore, 
a real threat, and with it the eradication of 
human parasites is difficult. There is, thus, a 
necessity of work on co-operative basis be- 
tween the medical and veterinary staff of a 
country. They must work together to bring 
about an adequate solution of parasitic infec- 
tions of man and animals, as there must be 
simultaneous eradication of disease in all. 

The general methods of prevention and 
control were summarised by Leiper thus:— 

1. Medication by means of anthelmintics 
and therapeutic drugs. 

2. Prevention of the entry of the infective 
stage by any of the following means:— 

(a) Avoid exposure to infective soil. Use of 

boots recommended. 

(b) Avoid open air bathing in places liable 

to contamination. 

(c) Avoid use of unfiltered water for domes- 

tic purposes. 

(d) Avoid use of uncooked foods. 

(e) Avoid overstocking. 

3. Destruction of intermediaries by chemi- 
cal and other means. 

4. Destruction of reservoir hosts. 

5. Proper disposal of manure. 

6. Clean stables. 

These methods individually or collectively 
would greatly reduce chances of infections. 
But perhaps, the best means to avoid the per- 
petuation of the parasite is to cut down its 
life-cycle. This needs co-operation of workers 
in various fields—Medicine, Veterinary, Agri- 
culture and Zoology. The necessity of co-ope- 
ration between medical and veterinary investi- 
gators is emphasised on the fact of the com- 


mon type of helminthic infections of man and 
animals and attention has been drawn (earlier 
in this article) to the difficulties of the control 
of helminthic infections of animals. It is true 
that the application of sanitary methods will 
eradicate diseases that are exclusively human, 
but this cannot apply to animal diseases. Co- 
operation of workers is essential to find a 
common solution. There are a large number 
of parasites whose life-histories have not been 
worked out and this needs the assistance of 
zoologists. A zoologist, on account of his 
training in comparative anatomy, is in a bet- 
ter position to understand and help in the 
study of the intricate problems connected with 
the life-histories. Leuckart suggested, from 
the study of the structure of the infective 
larve of Cucullanus and Dracunculus, the 
solution of the life-history of the latter. Re- 
cently, zoologists have shown by the study of 
“Cascado” in Dutch East Indies that the cause 
of this skin disease is not “mange mite” as 
was originally supposed, but the disease is due 
to the presence of a nematode worm of the 
genus Stephanofilaria. In this connection 1 
would like to draw attention to the organisa- 
tion of the Institute of Agricultural Parasito- 
logy in London, which is based on such co- 
operation. On the staff of this Institute under 
the direction of Professor R. T. Leiper, F.R.s., 
there are medical and veterinary graduates 
co-operating with those in agriculture and zoo- 
logy, and we know that as a result of co-ope- 
ration researches of far-reaching importance 
have been conducted at this Institute. This 
co-cpereation has been emphasised even by the 
Royal Commission on Agriculture in India, 
presided over by our ex-Viceroy, Lord Lin- 
lithgow. 

The foregoing remarks have sufficiently 
stressed the economic importance of the sub- 
ject. It is, therefore, suggested that this mat- 
ter may be given due consideration both by 
the Government and the public with a view 
to give it a proper place in the post-war re- 
construction of scientific research in India. 


1. Bhalerao, G. D., ‘* On the occurrence of Schistosoma 
ja ponicum in India,’ Jud. Jour. Vet. Sci. Anim. Husb, 
1934. 2 Cameron, T. W. M., “ The helminth Parasite 
of animals and human disease.’’ Proc, Roy. Soc. Med. 
1926. 3. —, ‘* Parasitic diseases common to man and 
animals,” Brit. Med. Jour., 1934. 4. Khalil, M. “ The 
relation between sanitation and Parasitic Infections in 
the Tropics.” Jour. Roy. Sani. Inst 1926. 5. Maha- 
devan, V,, “‘Hydatid Disease in South India.’’ Jd. Med. 
Gaz., 1933. 6. Maplestone, P. A. “ Acase of human 
infection with gnathostome in India., /éid., 1929. 7. —, 
‘* A new case of B-rtiella Studeri in Human being.” /éid., 
1930. 8. —,‘‘ The frequency of Hydatid disease in 
India.”’ Zéid., 1933. 9. —, ‘‘ The eggs of 7enia Solium 
and 7Veniz Saginata.”’ Jbid., 1937. 10. Maplestone, 
P.A., and Bhaduri, N. V., “ Znia solium and Cysticercus 
cellulose in India.’’ Jd. Jour. Med. Res.,.1937. ll. 
Maplestone, P. A. and Riddle, J. S., “Infection with 
Bertiella Studeri.”” Ind. Med, Gaz., 1936. 
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PALAZZOBOTANY IN INDIA 


THE latest issue (No. V, Sep. 1944) of Palewo- 
botany in India—a Bulletin of current 
palzobotanical research in India—published 
from Lucknow under the editorship of Profes- 
sor Birbal Sahni contains summaries of as 
many as 31 papers dealing with the recent 
work being done on fossil plants coming from 
various rock formations in India ranging in 
age from the Devonian to the Pleistocene, and 
constitutes an impressive record of the increas- 
ing volume and importance of palzobotanical 
work carried out in India during recent years 
under the inspiring guidance of Prof. Sahni. 
Among the more important studies recorded in 
the Bulletin, mention may be made of the 
papers by Prof. Sahni and his collaborators, 
H. S. Rao, S. R. N. Rao and V. B. Shukla, on 
the flora of the Deccan intertrappean series, 
further revealing the interest and importance 
of this flora both from the stratigraphical and 
palzobotanical points of view, the papers by 
A. R. Rao, B. P. Srivastava, K. M. Gupta and 
P. N. Ganju dealing with the flora from the 
Rajmahal Hills, and those of G. S. Puri on the 
fossil plants from the Karewas of Kashmir. 
Of outstanding interest as a contribution to 
one of the most controversial problems of 
Indian geology and one which is bound to sti- 
mulate further discussion, is the paper by Pro- 
fessor Sahni on “The Age of the Punjab Salt 
in the Light of Recent Evidence” which was 


first ‘delivered as the Presidential Address at 
Hyderabad at a joint meeting of the National 
Academy of Sciences and Indian Academy of 
Sciences in December 1943 and an abstract of 
which is published in the Bulletin under re- 
view. The full address has been more recently 
published in the Proceedings of the National 
Academy of Sciences. The evidence of the 
microfossils recovered from the beds of the 
Saline Series—‘“shreds of angiospermous and 
coniferous woods (some of them carbonised), 
isolated wood elements with simple or border- 
ed pits, pollen grains of angiosperms, cuticles 
of grasses, fungal hyphze and insect-remains 
including a new and extinct species of Diptera” 
—is, according to Prof. Sahni, entirely in sup- 
pert of the Tertiary age for the salt and alto- 
gether rules out the idea of the Cambrian age. 

With the present number, Palewobotany in 
India which was so far being published in the 
Journal of the Indian Botanical Society, 
appears under the auspices of the National 
Academy of Sciences. Compared with the 
previous numbers, the Bulletin is now enlarged 
and its contents are more elaborate and com- 
prehensive, and more profusely illustrated. 
Under the able guidance of Prof. Sahni, we 
have no doubt that this Bulletin~ will soon 
grow and develop into a regular first-rate 
journal of Indian Palzobotany. 


REORGANISATION OF THE MYSORE GEOLOGICAL 
DEPARTMENT 


(THE Mysore Geological Department, originally 
organised in 1894, for conducting a geo- 
logical and mineral survey of the State, was 
in later years obliged to curtail much of its 
activities on account of severe retrenchment 
to which the Department was_ subjected. 
Within the last ten or twelve years, however, 
the Department has started on an. extensive 
programme of large-scale prospecting, mining, 
geophysical and soil surveys, including under- 
ground water resources. The limited staff at 
its disposal was found to be absolutely inade- 
quate to cope with this continually growing 
volume of work, and realising the need for its 
urgent increase, the Government of Mysore 
have recently reorganised this Department 
sanctioning fully the proposals of the Director. 
Under the scheme now sanctioned, the rou- 
tine geological work in the State will be 


allocated among three Divisions to be newly 
constituted, each Division forming a unit com- 
prising three administrative districts in Mysore. 
Each of these divisions will be in charge of 
a Division Geologist, who will be responsible 
for all routine geological work within his divi- 
sion, subject to the administrative control of 
the Director. He will be assisted by two 
Assistant Geologists. Assaying and other labo- 
ratory investigations of a purely scientific and 
fundamental character will be carried out 
under the immediate supervision of the 
Director. 

The technical and administrative staff in- 
cludes one Senior Geologist, three Geologists, 
six Assistant Geologists, one Geophysicist, one 
Assistant Geophysicist, one Inspector of Quar- 
ries and Museum Curator, two Chemists and 
one Assistant Chemist. 


SIR LAWRENCE BRAGG ON SCIENTISTS AND THEIR PUPILS 


“tHE majority of scientists after the first 

decade of research careers continue to 
live their scientific lives for the most part 
through their students. Battening upon stu- 
dents, using their freshness for selfish ends, 
is of course one of the major scientific crimes, 
and unhappy is the laboratory which has such 
a head. But there is a better and more normal 


we Se 


side to the. picture: the purest pleasure in 
scientific work is to see the germ of an idea 
one has planted in a younger man’s mind 
develop in a way and to an extent one could 
not have achieved or foreseen oneself, and to 
see him get recognition for his work.” 
(Discovery, 1944, 5, 102.) 
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PRODUCTION OF THE EIGAT-EFFECT 


UNDER X-RAYS 


PREVIOUS work!.2.*4,5.6 on this phenomenon 
showed that when chlorine and other gases 
subjected to an electric discharge, are ir- 
radiated in different parts of the visible spec- 
trum, an instantaneous® and a reversible cur- 
rent decrease Aji, is produced, which increases 
by increasing the intensity and especially the 
frequency of light. With essentially the same 
experimental arrangement as before, the ob- 
servation’ of this effect has now been extended 
to irradiation with X-rays. 

A sealed glass ozonizer of the Siemens’ type 
filled with pure chlorine at 26 cm. pressure 
was kept at a target distance of 2 ft. from a 
Coolidge tube. The discharge current i was 
determined with a Cambridge vacuo-junction 
connected to a reflection galvanometer. At 
10-7 kilo-volts (r.m.s.) applied to the ozoniser 
and 50 cycles frequency, i in the dark was 62 
in arbitrary units. This decreased almost im- 
mediately® to 51, that is, by about 17 per cent. 
on expossure to X-rays; interception with a 
lead screen caused the current to increase 
immediately® to its original value. Light from 
a 200-watt incandescent bulb instead of 
X-rays, produced a current decrease Ai of 
25 per cent. Increase of intensity, as judged 
from the fluorescence of the test screen, ob- 
tained by a. variation of the tube current in 
the range 1 to 4 milliamps did not produce an 
appreciable increase in Ai. That this may be 
ascribed, in part, to a saturation effect was 
suggested by the result that the light-effect Ai 
was about 25 per cent., when the chlorine tube 
was irradiated simultaneously by the incandes- 
cent bulb and X-rays. 

It is found that a continuous 30 minute ex- 
posure of the chlorine tube to an intense beam 
of X-rays produced a permanent diminution in 
the magnitude of the light-effect. The corres- 





ponding influence of radiation from the in- 
candescent bulb was much smaller despite 
16-hour daily exposure for over fifteen days. 

The ionization potentials of all elementary 
gases are higher than 10 volts. It is to be 
anticipated therefore, that their photo-electric 
ionizaticn would occur at wave-lengths shorter 
than 123-4 Mzx.. A number of investigations 
have, however, detected photo-ionisation at sen- 
sibly longer wave-lengths than the above limit. 
This has been attributed to a ’cumulative effect’. 
It is that one of the photo-excited atoms and/or 
molecules ionises on collision with another 
excited particle or by capturing a second quan- 
tum. The occurrence under electric discharge 
of an appreciable number of particles in energy 
states higher than the normal, is well establish- 
ed by the spectroscopic and other evidence. 
From this it follows that ceteris paribus, an ex- 
posure of a gas to discharge, would favour its 
cumulative photo-ionisation. The occurrence 
of as much as a 17 per cent. decrease of the 
discharge current in chlorine consequent on 
irradiation with X-rays—a powerful means of 
ionisation—is remarkable. Such a diminution 
of the conductivity, as far as I am aware, has 
not bezn observed hitherto in the literature of 
the X-ray phenomena. It is obviously of vital 
significance to the elucidation of the general 
mechanism of the light-effect.!.2.3.4,5 6 
Department of Chemistry, 
Benares Hindu University, S. S. JosuHt1. 
October 21, 1944. 


1. Joshi, Curr. Sci., 1939, 8. 48. 2. — Pres. Address 
Chem. Sec. Indian. Sci. Cong., (1943). 3 —, B.A.U. 
Journ., 1943, 8, 99. 4 —, Mature, 1944, 154, 147. 
5. Joshi and Deo, idid., 1944, 153, 434. 6. Fora possible 
time-lag, cf., Joshi, Curr. Sci., 1944, 13, 253. 7. Lenard 


and Ramsauer, cf. Hughes and DaBridge, ‘“‘ Photo-Electric 


Phenomena.” st ed., p. 279, 283 (Mc Graw- Hill Book, 
Co. Juc., 1932}. 8. Deo (unpublishe | results). 
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THE ULTRA-VIOLET BANDS OF HgCl 


EMISSION bands due to the HgCl molecule 
are known in two regions in the ultra-vioiet. 
While there is agreement about the analysis 
of one of the systems (i.e., lying. between 
42650 and 42400) the assignment and analy- 
sis of the other (ie., lying between 2900 
and 2700) do not appear to have been defi- 
nite. Cornell! formed these into sequences of 
what he termed as Q heads and interpreted 
the accompanying weaker bands to be P bran- 
ches. Wieland? doubts Cornell’s classification 
and attributes the weak P heads and the 
stronger Q heads to the isotopic molecules 
HgCl*? and HgCl**. Sastry® extended Cornell’s 
Q sequences of heads, designated them as Q, 
heads and arranged the additional bands that 
he measured into Q. sequences. 

In a recent paper on the bands of HgF and 
other related molecules, Howell* has suggested 
the possible existence of a second system of 
HgCl bands in the region 42900 to 42700. In 
the light of his observations, a reinvestigation 
of the HgCl bands between AA 2900 and 2700, 
has been made by the authors to examine 
(1) if Wieland’s interpretation of the isotopic 
origin of the P heads can be correct and 
(2) if the second system suggested by Howell 
can be definitely established. 

Estimates of the intensities have been made 
of the P and Q heads, particularly of the (0,0) 
and (1,0) sequences. The P- head intensity is 
found to fall off much more rapidly than the 
corresponding Q head intensities, which is 
inconsistent with Wieland’s interpretation. 

Eight diffuse bands, with unresolved struc- 
ture, in this region (which were mentioned by 
Cornell and only partially recorded by Sastry) 
have been measured. As suggested by Howell, 
these could be arranged into a second system 
with the (0,0) band at 4 2790-29 and (0,1) at 
\ 2811-38. This system can be regarded as the 
second component of the 77—?2Z system of 
HgCl, the first’ being the one further to the 


_ violet between 2650 and 2400. The doublet 


interval between these components is approxi- 
mately equal to -3889 cms.—! entirely in keep- 
ing with the value 3934 found for HgF bands 


by Howell. Full details will be published 
elsewhere. 

Andhra University, 

Guntur K. R. Rao. 


oahes 24, 1944. G. V. S. RAMACHANDRA RaAo. 


1. Corneli, Phy. Rev., 1938, 54, 341. 2. Wieland, 
Helv. Phy. Acta. 1929, 2, 46, and 1941, 14, 420. 3. 
Sastry, Proc. Nat. Just. Sci. Jnd., 1941, 7, 351. -4 
Howell, Proc. Roy..Soc., (Lond.), 1943, A.182, 95. 


TOURMALINE SCHISTS FROM 
HOLENARSIPUR, HASSAN DISTRICT, 
MYSORE STATE 


DurInc a recent visit to the schistose rocks 
occurring to the east and north-east of Yenne- 
holeranganbetta near Holenarsipur, specimens 
of what looked like a black mineral were col- 
lected. They occur in great profusion all along 
the western flanks of the line of hills commenc- 
ing from south-west of Tattekere and ending 


in A 3061 due east of Yenneholeranganbetta 
(A3161). In _ situ occurrences. were not 
noticed. 

The specimens were found in lumps of 
different sizes varying in diameter from %” to 
2%”. They have a dull black colour, and on 
a casual examination in the field may be 
mistaken for an amphibole. The lumps are 
often smooth but sometimes exhibit a crude 
columnar habit, and freshly broken surfaces 
reveal a very fine fibrous structure. Irregular 
transverse and longitudinal cracks traverse the 
specimens. The specific gravity was found to 
be 3-12. 

Under the microscope, they were seen to be 
composed entirely of a very compact aggregate 
of minute tourmaline crystals forming a felted 
mass. As will be seen from Fig. 1, there is a 
definite schistosity produced by most of the 
crystals lying in parallel orientation, only a few 
crystals not conforming to the prevailing 
direction. 





Fic. 1 


Photomicrograph of Tourmaline schist. Polarised 
light. X50. The little prisms of tourmaline generally 
have a common orientation. 


The following are the optical charactef of 


the mineral. Absorption O>E Optically 
negative. Birefringence, »—«—-032. Indices 
of refraction, «= 1-630, »— 1-662. Pleochroic 


scheme, X = colourless, Z= dirty green. 

The specific gravity, refringence, and bire- 
fringence of the mineral indicate that it may be 
an intermediate member either of the dravite— 
schorlite or schorlite—elbaite series of tour- 
malines. Spectrographic examination of the arc 
spectrum of the mineral. powder was kindly 
made for me by Dr. B. “*V. Raghavendra Rao 
of the Physics Department, Central College. 
This revealed the presence of the most persis- 
tent and easily reversible line of lithium at 
\6707°86 A. The presence of lithium indicates 
that the tourmaline belongs tothe schorlite- 
elbaite series; the specific #ravity and optical 
characters conform to an isomorphous mixture 
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of schorlite and elbaite in the proportion of 
3:2 approximately. 

The origin of these tourmaline schists is 
ascribable to the influence of the neighbouring 
Gunjur Betta granites. Small crystals of 
tourmaline of similar optical properties are 
found in the rocks of this area, but schists 
composed predominantly or entirely of tourma- 
line have not so far been recorded. 


Department of Geology, 

University of Mysore, C. S. PICHAMUTHU. 
Central College, Bangalore. 

November 3, 1944. 


GROWTH-PROMOTING FACTORS 
FROM GROUNDNUT OIL 


IN a previous communication! we have Shown 
that the growth-promoting factors associated 
with groundnut oil can be effectively removed 
by chromatographing the oil through columns 
of alumina (Brockmann, Merck). Diets pre- 
pared with oils thus purified, could not support 
the growth of the rice moth larve (Corcyra 
cephalonica Staint). It was of interest to deter- 
mine if the adsorbed columns could be washed 
with suitable solvents to yield the growth- 
promoting factors in an active condition. 

The columns were washed once with a small 
quantity of petroleum ether (40°-60°) to 
remove the excess of groundnut oil and then 
treated with a 1:1 perol-ether-methyl-alcohol 
mixture. The solvent mixture was removed 
from the eluate by evaporation in vacuo and 
the residue taken up with peroxide-free ether 
and used for the preparation of the diets, the 
chloroform extracted jowar was employed as 
the basal medium. 4-28 per cent. of the eluate 
was added to the diet. This proportion corres- 
ponds to the percentage of chloroform soluble 
extract of the jowar employed in our studies. 

Batches of 10 days old larve previously fed 
on whole jowar for the peried, were first main- 
tained for a term of six days on chloroform 
extracted jowar. They were then transferred 
to the experimental diets and weighed at inter- 
vals. The results are given in Table I. 


Average weight of 10 larve in mgms. after 

















Days 
Diet Remarks 
o | | 23 | 28 | 35 
I 9-8 | 19°6 | 32-5 | 51-5 | 40-6 lone pupated 
Il 9-6 | 58-8 |142-1 wake 172-8 po% pupated 





Diet I.—Chloroform extracted jowar + chiomatogr phed 
groundnut oil (4 28 per cent.). 

Diet 11.—Chlcroform extracted jowar + eluate frum the 
chromatogram (4-28 per cent.). 


It will be seen from the table that the growth- 
promoting factors can eluated from the 


chromatographed: columns of alumina. 

A portion of the eluate was saponified with 
alcoholic potash and the unsaponifiable frac- 
tion extracted with peroxide-free ether, A diet 
containing 


the chromatographed groundnut 
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oil (4-28 per cent.) was supplemented with 
0-26 per cent. of the unsaponifiable matter. 
Adopting the same technique, feeding experi- 
ments were carried out with the larve of the 
rice moth. Results are given in Table II. 


Average weight of 10larv@ in mgms. after 














Days 
Diet Remarks 
o | «|-a | 2 
| 
| Pupation 
I | 25°3| 71-5 | 176-2 | 33 per cent. 
II | 24-0} 118-5 ae) | - 











Diet I. —Chloroform extracted jowar + 0-26% unsaponi- 
fiable matter + 4+28% of thrice chromatographed 
groundnut oil. 

Diet II1.—Chloroform extracted jowar + 4°28% eluate. 


The results establish that the growth-promot- 
ing factor of the groundnut oil is intimately 
associated with the unsaponifiable portion of 
the eulate. The data presented in the tables 
suggest the existence of a.“pupation” factor 
which is also associated with the unsaponifiable 
portion of the oil. 


ction of Fermentation Technology, 
Indian Institute of Science, 
Bangalore, (Miss) VIOLET DE Souza. 
November 6, 1944. M. SREENIVASAYA. 


1. Curr. Sci., 1942, 11, 462. 


THE INFLUENCE OF FEED UPON THE 
COMPOSITION OF TERMITE SOILS 


THE harmful role of the termites is widely 
known in the tropics. At the same time it is 
now pretty well known that they contribute 
to a certain extent to the general fertility of: 
a soil and termite soils have been found to be 
quite rich in plant food nutrients. Compact 
cellulosic material which can be decomposed 
only with difficulty, are literally converted into 
fine soil by their action in a short time. 

Termite soils, however, vary greatly in their 
composition in relation to the neighbouring 
normal soil. Soils from an active termite 
heap at Nigeria! have been found to be extra- 
ordinarily rich. Those examined previously 
by Engle,*though richer in plant foods than an 
adjacent soil had much less quantity of plant 
nutrients. than the Nigerian ‘heaps.. Though 
environmental conditions must be having much 
to do with the activity of the termites it was 
suspected that among the factors, which in- 
fluenced the changes in the composition of 
the soil brought in by them the nature of the 
material they feed upon is expected to be one. 
With this object in view the analysis of- the 
soil brought in. by the termites feeding on 
different materials like paper, wood, etc., was 
undertaken. 

The movements of termites. on a wooden 
window could be interrupted by breaking down 
the soil already on the wood and placing bits 
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cf wood, paper and dried cowdung on an arti- 
ficial platform. The material was completely 
eaten up by the termites every night. The 
soil on the platform was broken up, collected 
and fresh material put on it. This way, the 
soil brought in by the termites on each kind 
of material was collected till the amount was 
sufficient for detailed analysis. On analysis, 
the following results were obtained. 








Soil brought by the termites 











feeding on 
Constituents | Adjacent soil | —— 
‘ | Tried 
Paper | Wood | cowdung 
pH 7°5 8-6 8-t 8-1 
Sands 76-91 70-36 | 67-58 69-38 
Silt 12-76 13-14 | 15-04 14-20 
Clay 10-33 16-50 | 17-38 16-42 
Carbon _ 9126 -450 +220 +562 
Nitrogen *012 030 -034 -082 
CaO 31 +49 *74 -69 
Pols -03 08 -07 09 
K,0 +57 93 °77 1-00 

















This showed that there was difference be- 
tween the composition of termite soils growing 
on different feeds. The soil on cowdung was 
particularly rich in general plant food nutri- 
ents. 

My thanks are due to Dr. S. V. Desai for 
encouragement and many valuable suggestions. 


Imperial Agricultural Research 
Institute, New Delhi, 
October 27, 1944. 


ABHISWAR SEN. 


1. Nigeran Forrester, 1,8 from Mature, 1940, 148, 
3750. 2. Engle. H., Manual of Asricultural Chemistry, 
1912, p. 50. 


A FAST REACTION WITH SODIUM . 
HYPOCHLORITE AND AMMONIUM 
HYDROXIDE 


Tue reaction between sodium hypochlorite and 
ammonium hydroxide is well known, being 
usually represented by the equation, 
3 NaOCl + 2 NH,OH = 3 NaCl + 5 H,O + Nz. 
According to this equation, a reaction, in 
which the molar ratio of NaOCl and NH,OH 
was 1-5 at the start, should go to completion. 
We, however, found that such a reaction did 
not go to completion. When the ratio was in- 
creased slightly, the reaction apparently con- 
tinued even after all the NH,OH was exhaust- 
ed, according to the equation. This was seen 
from the fact that when the reaction stopped, 
the observed decomposition of NaOCl was al- 
ways more than that calculated from the equa- 
tion. The reactions were also abnormally fast. 
When the molar ratio of reactants was 1 or 
0-5, the time for half-reaction varied from 100 
to 400 minutes depending upon the concentra- 
tion. With the previous reactions, however, 
a major part was over in the first few minutes 
as the following table will show. 














No.| NaOCl | NH,O!I | Ratio | Time for half-reaction 
1 | 0-0225M | 0 015M 1-5 14 min. 
2 | 0-0375M | 0-025M’ 1-5 8 min. 
3) 0-06 M | 0-04 M 1-5 4 min. 
4/;0-15 M/|}0-1 M 1-5 1 min. 
56| 0-2 M | 0-125M 1-6 about 1 min. 
6|0-3 M | 0-125M 2-4 about 1 min. 
7|0-4 M|0-125M |-3-2 about 1 min, 

















The reaction solution frequently became acid 
in the end and developed a strong smell of 
some nitrogen halide. Further work to eluci- 
date the mechanism of this reaction is in pro- 
gress. 


Department of Chemistry, S. P. More. 
Ramnarain Ruia College, V. K. Braawart. 
Bombay 19. B. V. MouILe. 


October 21, 1944. 


EFFECT OF CERTAIN VAT DYES ON 
THE STABILITY OF SODIUM 
HYPOCHLORITE SOLUTIONS 


THE vat dyestuffs as a class are characterised 
by their general all-round fastness properties. 
But, there are a few exceptions to this 
generalisation. For example, Indanthrene Green 
B. Indanthrene Blue R and a few of the sub- 
stituted Indigoid vat dyes possess poor fast- 
ness to the action of hypochlorite solutions. 

During the course of an investigation on the 
oxidation of vat-dyed cotton cellulose by hypo- 
chlorite solutions, the following interesting 
observation has been made. 

Cotton dyed with Ciba Blue 2B was kept in 
contact with suitably buffered sodium lypo- 
chlorite solutions containing approximately 
2-5 gm. of available chlorine per litre, the 
material liquor ratio being 1:50. After keep- 
ing it in contact with this solution for ten 
minutes, the dying was removed. It appeared 
to have faded considerably due to oxidation 
of the dyestuff. The hypochlorite solution was 
examined for loss in strength. Blank was kept 
side by side to determine the self-decomposi- 
tion. It was interesting to observe that the 
rate at which the blank solution decomposed 
was very much lower than the rate at which 
the solution used for the oxidation of the dye- 
ing decomposed. For example, during the first 
twenty minutes after the dying was removed, 
the hypochlorite solution buffered at pH 7 lost 
in strength equivalent to 4 per cent. of the 
total oxygen available per litre. On the other 
hand during the same period, the blank show- 
ed a loss of 1 per cent. This rapid rate of 
decomposition of the former solution was con- 
tinued for about two hours and after this 
period, the rates of decomposition of the two 
solutions were nearly the same. This behaviour 

been shown to ‘exist with ‘hypochlorite 
solutions having both alkaline and acidic pH 
values. The increased rate of decomposition in 
presence of the dye is found to depend on the 
pH of the solution,’ and also on the amoynt 
of dyestuff present‘on the fibre. It ap “a 
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that the products of oxidation of Ciba Blue 
2B enter the’ hypochlorite solution and catalyse 


it even after the dyed cotton has been removed. 


from the solution. Experiments are in progress 
to investigate this interesting observation. 
Dept. of Chemical Technology, 
University of Bombay, 


Bombay, 
September 29, 1944. 


K. S. BHUJANG. 
S. H. MHATRE. 
G. M. NABAR. 


FORMATION OF MULTINUCLEAR 
CELLS IN LEPROUS LESIONS 


ArE Langhan’s giant cells described in tuber- 
culoid leprosy comparable to multinucleated 
vacuolate giant cells seen in lepromata? Is 
the marginal arrangement of nuclei a neces- 
sary criterion for comparison? Are we seeing 
entirely specific types? The recent publica- 
tion by Cowdry! of photomicrographs showing 
giant cells in rat leprosy attracted me to this 
problem. Are these giant cells the product 
of mere multiplication of nuclei or are they 
formed by fusion of discrete cells? Some 
interesting results obtained in this direction are 
described below. 

The material studied was a skin clipping 
obtained through the kindness of Dr. Shama 
Rao, Leprcsy Officer to the Government of 
Hyderabad. This is a small nodule showing in 
smears bacilli with “seed row” arrangement 
of granules (see Subramaniam*). The mate- 
rial was fixed in Regaud’s fluid and attempts 
to stain the bacilli with Ziehl-Neelsen tech- 
nique resulted in a thorough failure. Various 
modifications of the technique were employed 
but the pictures obtained of the bacilli lacked 
clarity and were, therefore, rejected. The sec- 
tions were then bleached with potassium per- 
manganate and oxalic acid and stained in iron 
hematoxylin. 

The vacuolate lepra cells do occur only in 
the deeper layers of the dermis. In the series 
of sections examined by me they were never 
observed in the papillary layer. Other skin 
clippings from the same patient were fixed in 
various fluids and of all the fixatives only for- 
malin gives clear pictures of the bacilli. In 
Zenker the bacilli take the stain but they lack 
clarity. The curious fact observed was that 
while masses of bacilli could be observed in the 
papillary layer in formol material, often touch- 
ing the lowermost layer of the epidermis, no 
Virchow cells could be discovered in that 
layer. All gradations of vacuolation leading 
to the typical foamy Virchow lepra cells have 
been observed in the series of sections. These 
cells occur in spaces in the connective tissue 
network and always have a clear area sur- 
rounding them. In Fig. 1 is shown a lepra 
cell with vacuolation, but with only one nu- 
cleus. Near it and lying in the clear area 
surrounding it is a histiocyte (H,). Fig. 2 is 
that of a giant cell showing marginal arrange- 
ment of nuclei. Such an arrangement, there- 
fore, is not characteristic of giant cells in 
tuberculoid leprosy .alone. Photomicrographs 
9 and, 10. of Cowdry! show a similar arrange- 
ment’of nuclei in lesions of the rat. In this 
slide whith was not counterstained, the nu- 
tléi -alone are stained and the cytoplasm is 
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yellow. The nuclei are irregular in shape and 
in a few what look like nucleoli occur. At 
H., could be seen a histiocyte lying in close 
contact with the giant cell. The cytoplasmic 
outline of the histiocyte could just be made 
cut ard in its non-vacuolate cytoplasm could 
be observed a few refractile granules having 
a yellowish tinge. 








In Figs. 3 and 4 are illustrated a giant cell 
with vacuolation and another without any 
foamy appearance lying side by side. At H, 
is a histiocyte with distinct outlines lying in 
close contact with the giant cell. It has 
a cordate nucleus and its cytoplasm is light 
pink being stained by eosin. At H, is another 
which gives one the impression that it is 
just fusing with the giant cell. Its cytoplasm 
is vacuolated, but its outline is very clear. 

Separated from the above cell by only a 

clear space is a non-vacuolate giant cell 
(Fig. 4) whose disposition and irregular out- 
line reminds one of text-figures of connective 
tissue unicellular histiocytes. Most of the 
nuclei are at the margin and those at X and 
Y are suggestive of amitotic division. At H, 
is another cell which only careful examination 
reveals as distinct from the giant cell. Its 
cytoplasm and nucleus exactly simulate the 
staining reactions of the giant cell. 
_ Mitsuda* from his study of the lepra cells 
in various organs suggests “that in the major- 
ity of cases, the lipoid substance is produced 
in the cell as opposed to its origin from bacilli 
that. have entered there”. Cowdry! describes 
“rosette” formation in rat leprosy but unlike 
in the human globi, he states, that there is no 
“schleim” associated with these “rosettes”. We 
have in the literature a variety of grades. 
(1) Giant cells with bacilli and lipoid as seen 
in lepromata. (2) Giant cells without schleim 
but.with bacilli as in rat leprosy. (3) Vacuo- 
lated cells with lipoid but with no bacilli as 
observed by Mitsuda in the mesenteric lymph 
glands of man and (4) Giant cells with no 
bacilli or lipoid as seen in major leprides. 

This leads one to the question whether 
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these varying types may after all not be the 
different expressions of one and the same type 
of cell? In the connective tissue of the skin 
one finds a variety of cells. All these various 
forms have been considered by many cyto- 
logists as transitional forms between the small 
lymphocytoid and monocytoid cells to the 
histiocytes on the one hand and between 
histiocytes and fibroblasts on the other. 

In infection and inflammation it is the 


‘histiocytes that are mobilized as active phago- 


cytes. These active elements are capable of 
not only storing colloidal acid and basic dyes 
but also droplets of fat and lipoid. Accumula- 
tion of lipoid, therefore, in lepra cells appears 
to be not a new phenomenon at all. When 
mobilized the histiocytes assume a variety of 
shapes. Giant cells have been frequently 
noticed in the peritoneal exudates of rabbits 
injected with repeated doses of lithium car- 
mine. Maximow* recorded that in tissue 
cultures these polyblasts may fuse to form 
giant cells. 

Observations presented by me show that 
giant vacuolate cells are formed more com- 
monly ty addition of active cells with no sign 
of vacuclaticn to cells which have already as- 
sumed a foamy appearance. Such a pheno- 
menon leads one to the conclusion that there 
is an attempt on the part of the active macro- 
phages to reinforce. those which are being 
immobilized by the bacilli engulfed by them. 
The formation of giant cells which show no 
vacuclation and occurrence in such cells of 
amitotic division indicate that fusion may not 
be the only method of origin of such cells. 

The reaction of the organism shown in tuber- 
culoid lepresy differs widely from that of the 
lepromatous variety. It is perhaps in conso- 
nance with this difference that we find a 
difference in the formation and nature of the 
giant cells. Is it not possible then, that these 
variations observed in structure and mode of 
fermation of giant cells in various types of 
leprosy are after all the different expressions 
of one and the same type of cell to different 
conditions encountered? 


Hyderabad (Dn.), 
September 26, 1944. 


1. Cowdry, E. V., Puerto Rico J. Publ. Health and 
Trop. Med. Sept. 1938, 1. 2. Subramaniam, M. K., 
Curr. Sci., 1944, 13, 261. 3. Mitsuda. K., /ternaz. /. 
Leprosy, 1936, 4, 4, 409. 4. Maximow, A., Arch f. mikr. 
Anat. 1922, 96, 494. 5. —, Jbid., 1922, 97, 283. 

* I am very thankful to the Vice-Chancellor of the 
Osmania University for permisslon to work in Dr. Mahdi- 
hassan’s laboratory and as Cytologist to Messrs. Bio- 
chemical and Synthetic Products Ltd., for their encourage- 
ment, 


M. K. SUBRAMANIAM. 


ON THE DIFFERENTIATION OF DEAD 
FROM LIVING MYCOBACTERIUM 
LEPRZ 


On the availability of a technique to differen- 
tiate the dead from living bacilli in a lesion 
depends the scientific evaluation of the thera- 
peutic value of even Hydnocarpus preparations. 
Hansen discovered the bacillus in 1874 but 
even in 1939 we find Cowdry! stating: “What 
proportion, if any, of the bacilli in a given 
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lesion are dead is at present purely a matter 
of speculation.” The new technique devised 
by. cne cf us (Subramaniam?) suggested a 
possible mode of attack of this problem. 
Serial sections of formol fixed skin clippings 
frcm an advancing lepromatous case when 
stained with Ziehl-Neelsen showed innumerable 
bacilli. These identical slides when destained 
with potassium permanganate and oxalic acid 
and stained with Heidenhain’s hzmatoxylin 
presented a curious picture. The bacilli were 
red, blue or of mixed hues. The proportions 
of these variously stained bacilli differed from 
slide to slide but what was more important 
the number of bacilli seen in the sections 
was far less. What is the cause for the dis- 
appearance of a considerable number of 
bacilli seen in the same section after the pre- 
liminary Ziehl-Neelsen staining? Tie ques- 
tion was whether the bacilli which disappear 
get washed off during the potassium perman- 
ganate and oxalic acid treatment or whether 
they are the dead ones which cannot be 
stained with iron hzematoxylin after the above 
treatment. 

Since dead bacilli have been known to per- 
sist in tissues for over an year (Lowe*) any 
smear or section ought to contain living and 
dead bacilli. Attention was, therefore, directed 
to the application of the technique to smears. 
The usual method of fixation of smears is by 
heat. In slides fixed in the above manner one 
can possibly expect only dead and killed bacilli. 
For, even those bacilli which were alive at 
the time of smearing are killed by heat. If, 
on the other hand, a wet smear is fixed in 
25 per cent. formalin for 30 minutes one 
ought to expect dead and fixed or preserved 
bacilli. The behaviour of the bacilli in the 
differently treated smears were different. 

When formol and heat fixed smears are stain- 
ed in carbol-fuchsin overnight, differentiated 
in 1 per cent. hydrochloric acid alcohol and 
counterstained with Loffler’s methylene blue, 
then in each field could be seen hundred or 
more bacilli. -If instead of methylene blue the 
slides are treated for two hours with Heiden- 
hain’s iron alum, an hour with haematoxylin 
and differentiated in the usual way, then also 
the same picture is seen. The bacilli appear 
red on a yellow background and the nuclei 
appear light or dark .blue. Treatment of 
smears for ever. 24 hours with 1 per cent. 
acid alcohol does not destain any of the bacilli. 
But when the differently fixed smears are de- 
stained in stages with 0-25 per cent. potassium 
permanganate and 5 pere cent. oxalic acid there 
is a distinct difference. The bacilli in the heat 
fixed smears resist decolourization. While re- 
petiticn of permanganate and oxalic acid 
treatment would destain most of the bacilli in 
formol fixed smears in about an hour, heat 
fixed bacilli require often two hours of alter- 
nating treatment with the above reagents. If 
especially the smear is very thin as if made 
with a bacterial emulsion, then a considerably 
longer time was found necessary. The destain- 
ing shculd be carried out very carefully and 
in stages, as otherwise the bacilli get: loosened 
from the smear. In such cases the clear spaces 
originally occupied by the bacilli could be 
definitely distinguished in finished prepara- 
tions. Our procedure was to keep the slides 
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in 0-25 per cent. potassium permanganate till 
the smear goes brown, and after washing it, 
to transfer it to 5 per cent. oxalic acid. The 
slide is then examined under the high power 
and if the bacilli are still red the process is 
repeated till no red bacilli could be made out. 
Many workers have commented on the re- 
markable acid-resistant nature of M. lepre in 
smears as compared with that in sections 
(Lowe*). This becomes perfectly intelligible 
from the foregoing observations. Dead and 
killed bacilli are highly acid-fast while living 
bacilli fixed in formol are less so. 

When heat and formalin fixed Ziehl-Neelsen 
stained smears destained in the above manner 
are stained with MHeidenhain’s hzmatoxylin 
two different pictures are obtained. The alte- 
rations in time of treatment with the mordant 
and stain make, if at all, very little difference. 
Our usual procedure was to keep the slides 
overnight in 4 per cent. iron alum, wash in 
running water for 10 minutes and keep it in 
the stain for two or three hours. Even if the 
above timings are reversed we found very 
little difference. Destaining correctly is an 
exacting procedure and unless great care is 
exercised the result will be a thorough failure. 
But when carefully done, the formalin fixed 
smears would show bacilli stained red, blue 
or of mixed hues. In heat fixed smears, a 
few red ones alone could be made out. The 
blue ones are conspicuous by their absence. 
Not only that. The blue bacilli in formalin 
fixed smears form only a varying percentage 
of those seen originally in the same smear 
after the preliminary Ziehl-Neelsen staining. 
In smears they constitute 10 and 15 per cent. 
and in sections of two lepromatous cases 4 and 
40 per cent. respectively. 

It appears from the above observations that 
the bacilli coloured blue or of a mixed hue 
alone are living while the red ones seen along 
with the above are dead. We have prepara- 
tions showing blue bacilli alone in sections. 
Cowdry’s! observations that individual globi 
differ in their acid-fastness, becomes intelligi- 
ble in the light of the above results. 

These blue staining bacilli could be demon- 
strated in both smears and sections fixed in 
formol, by staining ordinarily with Heiden- 
hain’s hematoxylin. comparison with 
routine Ziehl-Neelsen stained smears and sec- 
tions, the debris of the others tinted light blue 
could just be made out. When hieat fixed 
smears are stained with Heidenhain’s hzma- 
toxylin a few bacilli with indistinct outlines 
could be located. Since they roughly corres- 
pond in number with the blue bacilli seen in 
formol smears stained according to the new 
technique, it appears as if there is even a 
pessibility of distinguishing between dead and 
killed bacilli. 

Smear 


Formol Fixation. 
Ziehl-Neelsen. 
ALL BACILLI RED. 
Potassium permanganate and oxalic acid and 


Heidenhain’s Haematoxylin. 


x™ 
Unstained.—Dead. Blue.—Living. 
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Our results suggest that in the hands of 
experienced workers the above technique offers 
a method -to differentiate between dead and 
living bacilli. We believe, the technique offers 
the leprologist a method to judge the progress 
of the disease and the scientist a method tc 
evaluate the therapeutic value of the various 
drugs administered. ° 

M. K. SUBRAMANIAM, 
A. SHAMA Rao. 
Department of Biochemistry, 
Osmania Medical College, 
Hyderabad (Dn.), 
October 10, 1944. 


1. Cowdry, E. V., Puerto Rico J. Publ. Health and 
Trop. Med. Dec. 1939, pp. 95-117. 2. Subramaniam, 
M. K., “Variations in the Acid-fastness of Mycobacte- 
rium Lepre” (In press). 3. Lowe, J., Jwternat. / 
Leprosy 5, 1937 463-87. 

* One of us (M. K. S.) would like to thank the Vice- 
Chancellor of the Osmania University for permission to 
work in Dr. S. Mahdibassan’s Laboratory and as Cyto- 
logist to Messrs. The Biochemical and Syrthetic Pro- 
ducts Ltd. for their encouragement. 





‘SMALL-LEAF’ DISEASE OF COTTON 


‘SMALL-LEAF’, also known by the name of 
stenosis or smalling,! is a malformation of cot- 
ton plants commonly found in the. Provinces 
of Bombay, Madras and the Punjab. In west- 
ern India the herbaceum types are the worst 
affected, and a perennial cotton by the name 
of Rozi, Gossypium arboreum var. typicum 
f. indica, which is commonly cultivated in 
Kaira district in Bombay Province, appears to 
be particularly susceptible, especially in the 
first and second ratoons. In Madras Province, 
Mungari cotton, a mixture of G. arboreum and 
G. herbaceum, shows a high degree of suscepti- 
bility to the disease, which in the Punjab 
is mostly confined to the American types. The 
disease has never been reported among the 
Egyptian varieties. 

‘Small-leaf’ is characterised by an extreme 
stunting of the aerial organs of the host 
(Fig. 1). Diseased leaves are variously lobed 
and malformed, and are of different shapes and 
sizes. In most cases mottling of the leaves and 
epicalyx is observed, but the latter is not de- 
formed. Foliar growths or enations are pro- 
duced on the veins on the under-surface of 
diseased leaves of American cottons. Sterility 
is a common feature of infected plants and is 
always associated with Rozi cotton, in which 
flowers on diseased plants remain very small 
and bolls are never formed. 

As previously reported by Kottur and Patel,? 
‘small-leaf’ affects the root development of 
affected plants, since the tap root’ in 
malformed plants seems to end abruptly giving 
rise to a number of secondary roots. In par- 
tially affected plants the root system is weaker 
and less extensive than in healthy plants. 
When the affection only results in the produc- 
tion of a malformed bunch of leaves at the 
base, the roots are irregularly branched and 
distorted. Diseased plants can be easily pulled 
out of the ground, with the tap root intact. 

The disease has been studied by some investi- 
gators in India,34 and attempts to transmit it 
by sap, by grafting and by insects have been 
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unsuccessful. It has been considered by some 
workers,5:6 to be caused by virus, but others? 
have doubted its virus origin. 





Fic. 1. (a) tealtny Kozi plant. 
affecied by ‘small leaf’ disease. 


The present experiments on transmission of 
‘small-leaf’ disease by grafting were done at 
Anand in North Gujerat and at Poona, under 
controlled conditions. The top of a _ healthy 
plant. was cut off and the stem. cut down the 
middle for about. an inch. The stem of a dis- 
eased plant was cut to a wedge-shape and the 
wedge inserted into the cut stock. The junc- 
tion was tied lightly but firmly with raffia 
tape covered subsequently with a mixture of 
—— and bees-wax in equal proportions. 

A few bud grafts were also tried. 


(6) Rozi plant 





Fic. 2, A grafted cotton plant showing diseased 
shoots arising from the stock. (2) Points at which 
diseased scion was grafted. 

Fig. 2 shows a grafted plant of Rozi cotton, 
in which the new growths arising from axil- 
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lary buds on the healthy stock exhibited typi- 
cal symptoms of ‘small-leaf’ disease, indicating 
that the virus had travelled down to the stock 
from the diseased scion. When the graft was 
unsuccessful, the scion withered away and the 
new growth on the stock was healthy. But 
in some cases the virus passed down to the 
stock before the death of the scion. as the 
new growths arising from axillary buds were 
diseased. Besides Rozi, the disease has now 
been successfully transmitted by grafting in 
American, Jarilla, Gaorani and Mungari 
cottons. 

The above evidence clearly shows that 
‘small-leaf’ disease is caused by virus and that 
it can be transmitted by grafting.: The virus 
is not sap-transmissible nor does it seem to be 
transmitted by the seed. Experiments on insect 
transmission of the virus are in progress. 

This work is being carried out under a 
scheme financed by the Indian Central Cotton 
Committee. 


College of Agriculture, B, Z- UPPAL. 
Poona, Ss. CAPoor. 
September 23, 1944. S. P. RAYCHAUDHURI. 


1. Cook, O. F., Jour. Agric. Res., 1924, 28, 808. 
2. Kotter, G. L. and l’atel, M. L., Agric. Jour. India, 
19:0, 15, 640. 3. Afzal, M., et al, Jud. Jour. Agric. Sii., 
1935, 5, 624. 4. Gokhale, V. P., /bid., 1936, 6, 475. 
5. Afzal, M., Zéid., 1933, 3, 933. 6. Uppal, B. N., Ann. 
Kept. Dept. Agric., Bombay Province, 1933-34, 176. 
7. Likhite, V. N., Proc. Assoc. Econ. Biol., Coimbatore, 
1936, 3, 15. 


PRELIMINARY NOTE ON A NEW 
SPECIES OF EREMASCUS 


DuriInc January 1941 a species of Eremascus 
was isolated from a_ betel-vine garden at 
Ramtek which behaved differently from any 
of the species so far described. Pure culture of 
the fungus was obtained and it gives 4 luxuri- 
ent aerial cottony growth on rice-meal or 
glucose agar. The aerial hyphze are sub- 
hyaline, highly granular, generally straight, 
more or less uniformly thick, sparsely branch- 
ed, distantly septate and measure 1-52 to 
9- 54 u in width (average 4-324). The sub- 
mersed hyphz, measuring 1-27 to 6-36 in 
width (average 2-92“) are also sub-hyaline 
but less granular, more often tortuous. than 
straight, irregularly thick, frequently branch- 
ed and closely septate. As the culture grows 
older the aerial and submersed hyphz both 
turn faintly pale-yellow. 

Sexual reproduction is predominantly marked 
in this fungus. Two copulation branches arise 
from the sides or the ends of a hypha and coil 
spirally round one another. (Fig. 1) and after 
one to several windings they meet at their tips 
and fuse (Fig. 2). The fused portion gradually 
gets abjointed from the copulation branches and 
eventually swells up to an eight-spored ascus 
(Fig. 3). In some cases it was observed that 
a few of the spores in an ascus degenerate. 
The asci, measuring 19-714 to 28-30 (ave- 
rage 19-97) xX 22-264 to 37-84 (average 
31-29) are thin-walled, hyaline, usually ovate, 
frequently pear-shaped and occasionally sphe- 
a in shape (Fig. 4). Asci are also pro- 

ced parthenogenetically from fertile ho phes 
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but they are smaller in size and contain less 
than eight spores. Ascospores are one-celled, 
globose, distinctly brown, typically spiny sur- 
faced and measure 9-98» to 11-824 in dia- 
meter (average 10-28) (Fig. 5). 





5 6 


Eremascus terrestris 0. sp. 

Fics, 1-4. Development of copulation ~braiches and 
ascus. X 900. 

Fic. 5. Ascospres. Fic. 6. 


The fungus also occasionally produces round, 
smocth and hyaline conidiospores measuring 
8-20 to 12-72 in diameter (average 10-04) 
(Fig. 6). 

So far only two species of Eremascus, E. al- 
bus Eidam and E. fertilis Stoppel, are reported. 
Though the present fungus very much resem- 
bles Eremascus albus Eidam-in its sexual re- 
production yet its habitat, cultural characters 
and size and shape of the spores justify it to 
be classed as a new species and is, therefore, 
named as Eremascus terrestris Asthana and 
Mahmud (n.sp.). 


Agricultural Research 
Institute, Nagpur, 
December 23, 1943. 


Conidiespores. 


R. P. ASTHANA. 
K. A. MAHMUD. 


A NEW SPECIES OF ISOETES FROM 
BANGALORE, MYSORE STATE 


So far only two species of Isoetes have been 
recorded frcm India. I. coramandalina L., a 
common and widespread large species (McCann, 
1934, Bharadwaja, 1935) and I. sahyadrii Maha- 
bale, a small species found on the hill-tops of 
Mysore State and at Panchagani in Bombay 
Presidency (Mahabale, 1938). The other 
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larger forms like I. brachyglossa Braun, de- 
scribed in 1862 from the Nilgiris, are now con- 
sidered as a mere form of I. coromandalina by 
Dr. H. Reimers of Berlin. . 





Fic. 1. A clamp of soil with number of /soetes Sampath- 
kumarani sp. nov. Rao growing together. 


Fic. 2. Three plants isolated to show their size and 
shape. 


The author collected a species of Isoetes in 
Bangalore during August 1944 which, from a 
close morphological study, appears to be differ- 
cnt from the two species recorded from India as 
well as most of the species recorded by Gliick, 
Baker, Sadebeck, Eaton and Pfeiffer. The spe- 
cies under investigation though approaching in 
some of its characters very near I. melanospora 
Englm. and I. lithophila sp. nov. Pfeiffer of 
Pfeiffer and I. melanospora Engelm of Baker, 
both the species from The United States of 
America; yet it differs from I. melanospora in 
the size and shape of the leaf and sporangium, 
partly covered velum and the colour of the 
megaspores both when wet and dry and from 
I. lithophila in the size of the plant, absence of 
peripheral strands, size and shape of the spo- 
rangia, partly covered velum and the colour of 
the megaspores both when wet and dry. 
These important features in conjunction with 
its distribution in an isolated area have justi- 
fied the erection of a new species. 

CHARACTERS OF THE TYPE 

Corn deeply two-lobed, leaves 3-16, spirally 
arranged, 1:5 to 9 cm. long in immersed forms 
and slightly longer in submerged ones, slen- 
der, with a membranous margin at the base 
and gradully tapering at the apex, spreading, 
subtetragonous in cross-section, stomata few 
near the leaf tip, 1004 long and 50 broad. 
peripheral strands none, acicular_ crystals 
present, ligule triangular, longer than broad, 
measuring 1000-12504 long and 500-8002 
broad. Sporangium oval, 3-6 mm. long and 3-4 
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mm. broad, velum incomplete, covering % to % 
the sporangium, microsporangium not yet ob- 
served, megaspores ‘fuscous black’ (Ridgeway) 
when wet and white when dry, 250-400 in 
diam. (average of 100 spores is 320) with 
prcminent commisural ridges, upper segmenets 
marked with reticulate branched ridges. 





FIG. 3. Megaspores magnified to show the surface 
makings. X 64. 


Hab. Along water margins in shallow de- 
pressions in granite rocks. Associated with 
species of FEriocaulon, Myriophyllum, and 
Illysanthes parviflora. Government ° Botanic 
Gardens, Bangalore, South India. Leg. L. N. 
Rao, August 6, 1944. 

Types deposited in the Herb. Kew, Englard, 
Royal Botanic Gardens, Calcutta, and in the 
— College, University of Mysore, Banga- 
ore. 

Isoetes Sampathkumarani, Spec. nov. Rao. 

Bulbus profunde in duos globulos divisus: 
folia 3-16, in spiram disposita, 1-5-9 cm. longa 
in immersis, aliquantulum longiora in submer- 
sis plantis, gracilia, margine membranaceo ad 
basim,- atque gradatim extenuata in apice, 
pandentia, subtetragona in sectione transversali, 
stomatibus nonnullis prope foliorum apicem, 
100“ longis 50 latis; pefipheralibus fascibus 
nullis; crystallis acicularibus presentibus; ligula 
triangularis, longitudine major quam latitudine, 
magnitudinis 1000-1250» x 500-800 x. 

Spcrangium ovatum, 3-6 mm. longum, 3-4 mm. 
latum; velum incompletum, dimidias vel tres 
quartas partes sporangii operiens; microsporan- 
gium haud visum; megaspore ‘fuscous black’ 
(Ridgeway) cum madide sint albe vero cum 
siecze, 250-400 in diam., (medietat, mensuratis 
100 sporis 320“) commisuris prominentibus, 
superioribus segmentis ornatis aristis reticulate 
ramosis. 

Habitat. ad aquze marginem in vadis in saxis 
graniticis, associata specibus Eriocauli, Myrio- 
phylli atque Illysanthis parviflorae, in Govt. 
Bot. Gard., Bangalore, S. India, leg. L. N. Rao, 
August 1944. 

Typus positus in Herb. Kew, in Anglia; in 
Roy. Bot. Gard., Calcutta, atque in Centr. 
College, Bangalore. 


Department of Botany, 
Central College, 
Bangalore, 

October 25, 1944. 


L. Narayana Rao. 





Baker, J. G., Handbook of Fern Allies, 1887. 
Bharadwaja, Y., ‘The Occurrence of /soetes in India,’ 


Letters to the E-ditor 287 


Curr. Science, 1935, 3, No. 7. Eaton, A. A., Gray 
Manval, edin., 1908, 7. Mahabale, T. S., On a new 
species of /svetes in India, Curr. Science, 1938,7, No. 2. 
McCann, C., “ Occurrence of /scetes coromandalina L. in 
Bombay Presidency”, Jour. Bom. Nat. Hist. Soc., 1934, 
37, No. 2. Pfeiffer, N. E , “ Monograph of the Isoeta- 
cer”, Ann. Miss. Bot. Garden., 1922, 9, No. 1. 
Sadebeck, R., Die Naturlichen Pflanzenfamilien by Engler 
& Prantl. 1902, Teil.1, Abt. 4. Gluck. H., Die Suss- 
wasser-Flora Mittelcurepas, eft. 15, 1936 


A NEW VARIETY OF BRINJAL 
(SOLANUM MELONGENUM lL.) 


ImprROVED Sabour type I brinjal, better known 
as Muktakeshi Collegia Baigun,* was describ- 
ed in 1936-37,!1 which is breeding true to type. 
In 1939-40, a new kind of brinjal having long 
and thin fruits was observed in the Botanical 
Section, Bihar (1939-40). It was probably 
thought. to be a mutant. The single-plant seed 
of the atove was grown in pure line culture 
next year and it was observed to be breeding 
true. It seemed to be a promising variety as 
it has the same Violet colour of S.T. 1 and at 
the same time it gives more fruits. 

In the third year, i.e., 1940-41 besides the 
study of its pure line culture, the new strain 
was put under a paired-strip trial for com- 
parison with S.T. 1 in three replications only. 
In the fourth year, i.e., 1941-42, the new type 
was put under a replicated trial along with 
S.T. 1 and the local. In the year 1940-41, 
though there seemed to be no significant differ- 
ence in yield between S.T. 1 and S.T. 2 (new 
type) yet the apparent yield of the latter was 
decidedly higher than S.T. 1. 


Yretp TRIAL 


(a) Paired-strip—The seedlings of both 
S.T. 1 and S.T. 2 were transplanted in paired 
strips in 134’ x 6’ plots in three replications. 
Distance between plant to plant and row to 
row was 3’.. Usual irrigation and hoeing 
were given. Brinjal lines were interspersed 
with chillies with a view to avoid crossing. 
The crop was excelelent. The summary of 
results is given below:— 


TABLE I 
Mean difference in favour of 
S.T. 2 ia Pr 1762-7 
Standard deviation of the 
difference oe 740-14 
Standard error és oe 427-8 
Fisher's ‘’.. a a 4°12 


9-925 at 1% level 
4-303 at 5% level 


No significant difference in yield was observ- 
ed statistically between the two types. But 
the apparent yield of S.T. 2 (mew ype) was 
found to be 392-8 maunds per acre against 
243-8 maunds per acre of S.T. 1 (Annual Re- 
port of the Botanical Section, 1940-41). 

(b) Varietal Yield Trial—With the above 
idea of promising yield, a varietal trial with 
the above Sabour types was conducted against 
the local prevalent type in six replications 
of 1/7ist acre plot. The plant to plant and 
row to row distance was normal. No segre- 
gation was observed in Sabour types. Obser- 
vations on stand after transplanting, stand at 


Expected values of ‘?’ 
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maturity and yield were taken and analysed 
statistically. No significance was observed on 
the stand after transplanting among the varie- 
ties tried, showing that  post-transplanting 
casualities were not serious in any variety. 
Most of the variations were due to the error 
of random sampling though the one due to 
blocks was of the same order as that due to 
treatments. 

Stand at maturiy differences between the 
various varieties were also found to be insigni- 
ficant. Here also the error variance was nearly 
twice that due to blocks which was of the same 
order as that due to treaments 

Yield differences between the varieties were 
found to be significant at 1 per cent. level of 
probability. S.T.2 significantly out-yielded S.T.1 
and Local which between themselves did not 
differ significantly. 

The yield figures were correlated with that 
of stand at maturity. with a view to see how 
the: varieties behaved on correction for differ- 
ences in plant numbers. The coefficient of 
regression was found to be 32-3 and the signi- 
ficance come across in the crude analysis was 
maintained even on correction. 

TABLE II 
Mean square for various components of 
variations for different characters 












































34 3 
33a | gs Yield 
Due to DFIWF los Eee 
2 & 
a £ 2 g # | Cnde | Comceted 
AW -=| WN 
Blocks : 5 4°6 4-8 seme ‘ 
Treatments. 2; 3+1 | 45 |556300-6542637-25 
Error «+ | 10 | 31°6 | 9-2 | 26281-8) 30718-4 
Standard error 4°35 7-4 397 429-3 
Standard error % 1-26 | 2-2 5-78 6-2 
Significant difference “a: J 1250°95) 1352-72 
Yields compared 
S.T. 2 | S.T. 1 Local 
Crude . | 8922 Chataks (6268 Ch. (5420 Ch. 
Corrected ..| 8954 6430°3 Ch.|5358°5 Ch, 
Yield per acre of 
fruits -+| 163°5 Md. 116 Md 100-5 Md. 














I am greatly indebted to Dr. R. H. Richharia, 
M.sc., Ph.p. (Cantab.), Economic  Botanist, 
Bihar, for the facility and suggestions provided 
for this work and I also thank Mr. M. P. 
Singh, Assistant Economic Botanist, for help 
in statistical matters. 


Agricultural Research Institute, 
Sa Ram Sacar Roy. 


bour, 
October 9, 1944. 


* The type was improved by the Sabour Agricultural 
Research Institute popularly known as Sabour College 
and so the type is called Collegia. 

1. Singh, 7.C,V. Buji. No. 8, Dept. Agri., Bihar. 
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ERGOT ON CYNODON DACTYLON 
PERS. 


In the course of the studies on the sugarcane 
ergot reported by the writer? further observa- 
tions were made with a view to find out the 
recurrence of the disease. In connection with 
his observations on the sugarcane ergot in the 
Philippines Ocfemia! states that “with the 
occurrence of ergot on arrows of seedling cane 
varieties at Los Banos, Laguna, it seems that 
the casual fungus occurs on grasses in the 
Philippines”. 

Profuse infections of the spikelets of Cynodon 
dactylon Pers. (Fig. 1) by a species of 
Claviceps were noticed by the writer in the 
months of September and October in the 
vicinity of sugarcane fields where the ergot 





stages of the sugarcane-ergot had been collected 
in the previous year. In the size and shape of 
the sclerotial stages, the ergot on Cynodon 
dactylon very closely resembles the sugarcane 
ergot. Cultural studies are being made to find 
cut the host relationships. 


Dept. of Botany, 


Central College, 
Bangalore, 
October 24, 1944. 


M. J. THIRUMALACHAR- 





i. Ocfemia, G. O., ** Notes on some economic plant 
diseases new in the Philippine Islands II,”  PAilippine 
Agric., 1931, 19, 581-89. 2. Thiramalachar, M. Ja 
“Ergot on sugarcane in Mysore,” Curr. Sci., 1048, 
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A History of Comparative Anatomy. By F. J. 
Cole. (Macmillan & Co., Ltd., London), 1944. 
Pp. viii + 524. Price 30/-. 

Dr. F. J. Cole has long been regarded as one 
of the foremost authorities on the history of 
comparative anatomy and almost immediately 
after his retirement from the Chair of Zoology 
in the University of Reading, he set himself 
to the stupendous task of making known the 
great debt our present knowledge of animal 
anatomy owes to the long array of pioneers 
who, from the time of Aristotle down to the 
eighteenth century, have contributed to the 
growth of this science. He has left much of the 
eighteenth century and later out of his con- 
sideration, for, this comparatively recent aspect 
of the history of anatomical research is fairly 
well known and has commanded the attention 
of a considerable number of recent students. 
It is the old giants that claim Dr. Cole’s atten- 
tion. In this history of anatomy, as in the 
history of most branches of knowledge, there 
is a dark period extending over the first four- 
teen hundred years in the Christian era, which 
is bleak and unproductive and which contri- 
buted practically nothing to the growth of 
anatomy, so that, barring the early contribu- 
tions like those of Aristotle and Galen, the 
scope of the work covers the productive effort 
of but a few hundred years. 

Dr. Cole must have had the idea clear in 
his mind for a long time, even as a young 
teacher, to devote his energies to the historical 
side of zoological discovery and we will be 
surprised if his will not be last word on the 
subject. Imbued with a pardonable enthus- 
iasm for his pet subject, Dr. Cole would desire 
that History of Anatomy be prescribed in the 
zoological curricula in our Colleges. It is 
doubtless that to the young student it may be 
an interesting escape from the rigours of 
routine dissections, to delve, however super- 
ficially, into the no longer mysterious past of 


anatomical discovery but to the actual worker, 


it is of very little consequence since he is not 
likely to be affected by the ancient and slightly 
ludicrous atmosphere which such books create. 
To the historian it has a definite usefulness, 
yes; but to the research worker, no; because 
if it is not an exclamation of wonder at the 
technical skill and pai i labour of 
Swammerdam, it would be a smile at the 
credulous mistakes of Aristotle and both have 
no place in the pursuit or accumulation o 
knowledge. . 

The book differs from all others on a simi- 
lar theme in putting the work of the man 
before the man himself, and if. the man figures 
at all (in addition to the appendix where bio- 
graphical notes are indicated), it is against 
the background of the contributions made by 
him. But often, especially in historical char- 
acters, it becomes a matter of difficulty to 
segregate the two and that difficulty Dr. Cole 
too experiences. But we would not have it 
otherwise. The young student and worker to 
whom the book is of special value would not 


like to divorce one from the other and the 
personality of the man has as much a fascina- 
tion for him as his work itself. 

A critical examination of the work of the 
old masters of anatomy shows that any of 
them would stride like a Collossus in this our 
modern age as he did in his own, and one finds 
oneself reflecting whether our modern age could 
ke said to produce more than what the old 
one did, so far as skill goes; for, skill is 
largely a matter of the mind and the hand, 
unlike technique, which is a matter of the 
machine and the tool. And it is hardly likely 
to be argued that the mind of the men in 
the 16th or i7th centuries or the centuries 
before Christ was any the inferior or less per- 
spicacious than that of the men of the present 
century and Dr. Cole directs our attention to 
the masterly dissections of Swammerdam and 
observes that if Swammerdam could have 
commanded a binocular microscope, he would 
doubtless have saved himself much toil and 
strain but it is doubtful if he would have 
‘discovered’ more. 

Two sections of the book, more than the 
others, deserve the particular attention of the 
reader. The first, on the Societies and Aca- 
demies, is a review of the important early 
publications of the Royal Society and its con- 
temporaries, but more than that, the significant 
fact is that these Societies initiated a new 
kind of outlook and a new approach to Bio- 
logical investigation, i.e., of Discussion and 
Co-operative effort. The usefulness of this 
type of approach has been borne out by the 
avidity with which the original idea has been 
borrowed by practically every country in the 
world—resulting more often than not, in an 
unnecessary and confusing multiplication! But 
that the idea was a good one has been justi- 
fied by the results which have been most pro- 
ductive and encouraging and in fact it has 
completely superseded the old and effete idea 
ef individual and private publication. 

The other section is devoted to the history 
of the foundation and development of the 
Anatomical Museum which has come to be an 
integral part of anatomical teaching. Dr. Cole 
traces the development of the art of preserva- 
tion of specimens and shows how the modern 
ae has evolved and diverged from the 
old. 

The most outstanding feature of the book is 
its illustrations. A book of this kind would be 
valueless if it were not set against the back- 
ground of pictorial depiction of the develop- 
ment of anatomical thought and Dr. Cole has 
been able successfully to collect a great mass 
of illustrations which are mostly photographs 
of the original illustrations of the authors them- 
selves,—illustrations which have never before 
been brought together in a single book and 
which are as much a credit to the technical 
skill and perfection of the photographer as to 
the selective ability of the author. 

The book is a life’s work, displaying a 
patient and painstaking accumulation of facts 
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and their assessment. It is often difficult for 
a scientist in the modern age to evaluate the 
work of one in the old but Dr. Cole has been 
free from this bias, and has brought to bear 
a searching and at once a sympathetic enquiry 
to his task. That he has been eminently suc- 
cessful is proved by the fact that he has pro- 
duced an outstanding contribution to our 
knowledge of the history of anatomy,—a con- 
tribution which will stand unique and 
unparalleled for a long time. 
B. R. S. 


Metallurgical Analysis. By V. Gopalam Iyer, 
B.A., Asst. Prof. of Chemistry and Assaying, 
age ag Hindu University. Pp. 365, Price 

; ae 

This book has been written primarily to meet 

the needs of the undergraduates in Mining and 

Metallurgy of the Benares Hindu University. 

A variety of analytical topics of industrial inte- 

rest have been dealt with in this book. The 

first 200 pages are devoted mostly towards the 
analysis of industrial metals and their alloys 
like iron, nickel, gold, aluminium, silver and 
various types of steels. Special attention is 
paid towards the analysis of different varieties 
of slags. The next section of the book deals 
with some technical methods of organic analy- 
sis like the proximate and ultimate analysis of 
coal, carbonisation assay of coal, calorific 
power of coal, iodine value of caster oil and 
technical methods of testing lubricating oils. 

The last 50 pages are devoted to describe a 

number of miscellanious topics like the analy- 

sis of zinc blende, alluminium alloys, qualitative 
analysis of alloying elements, sampling labora- 
tory reagents, etc. In fact the book serves as 

a brief notes of the common methoods of tech- 

nical analysis as applied to the Indian Indus- 

tries. . 

The book requires a good deal of improve- 
ment before it can give full satisfaction to the 
readers. It is very distressing to find that the 
book should have 300 items of errata in addi- 
tion to many not corrected. In the copy sent for 
the review pp. 2, 3, 6 and 7 are missing while 
pp. 1, 4, 5 and 8 are duplicated. It can be 
hoped that the author will not allow these 
mistakes in the next edition. Some topics on 
pp. 5, 9, 12, 14, 21, 27 require careful modi- 
fication. The value of the analytical methods 
can be improved by giving some common uses 
of the organic reagents in the — of 


metals. 


Soil Erosion. By Sir Harold Glover (Oxford 
Pamphlets on Indian Affairs, No. 23, Hum- 
phery Milford, Oxford University Press), 
1944. Pp. 32. Price As. 6 
Erosion and the resulting decline in the 

fertility of the soil are among the foremost 

preblems facing the subcontinent of India. 

Their effects are not confined to the land alone, 

man and animal suffering as well, due to a 

decrease in the capacity of the land to support 

life. There are no statistics of the extent of 
area affected by erosion, but, even. at a low 
estimate, this will be well over half the total 
cultivated area of 330 million acres. It is 
therefore obvious that the control of soil 
erosion is a task of national importance. 


Happily, many of the provincial governments 
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have recently begun taking steps to check soil 
erosion by suitable preventive measures. Con- 
stant propaganda is, however, required for the 
effective carrying out of a progressive _ soil 
conservation policy es it is only then that the 
general body of the people become convinced 
of the menace of soil erosion. The booklet 
under review is very successful attempt in this 
direction. The author has given a lucid exposi- 
tion of the main factors responsible for soil 
erosion and the remedial measures necessary to 
conserve the soil and maintain its productivity. 
Among the causes of soil erosion are the des- 
truction, mostly by man and his animals, of 
the forests and of the vegetative covering of 
the soil, faulty methods of cultivation and the 
ploughing of unstable slopes. The cure of soil 
erosion lies in the restcration of the vegetation 
by afforestation and proper pasture manage- 
ment and in better agricultural practices like 
terracing, levelling, contour-bunding and the 
provision of adequate drainage for storm water. 
The suggestions made by the author for the 
proper management of forests, pastures and 
cultivated. lands should form an_ excellent 
basis for long-term regional planning and this 
well-written pamphlet deserves therefore to 


be widely read. 
A. SRENIVASAN. 


The Indian Sugar Industry. (1943 Annual). By 
M. P. Gandhi. (Gandhi & Co., Sir Pheroz- 
shah Mehta Road, Fort, Bombay), 1944. 
Vol. IX. Pp. 350. Price Rs. 6-6-0. 

First published in the year 1935, this com- 
prehensive and valuable Annual has come to be 
looked upon as the only authoritative source of 
information and data pertaining to all branches, 
including the legislative and economic aspects 
of the Indian Sugar Industry. 

A new peak of production of sugar was 
reached during the period covered by the 
Annual and the author envisages the easy possi- 
bility of reaching the target of 1-5 million tons 
during the imperding season. 

The magnitude and the economic status of 
the industry. are realised if attention is called 
to the fact that the production of sugar in the 
country has been responsible for preventing the 
substantial drain of »bout 16 crores per annum 
and for supporting 2) million agriculturists. An 
industry of such national importance needs to 
be consolidated and rationalised to withstand 
possible competition during the post-war 
period. The author has focussed attention on 
problems relating to this aspect of post-war 
reorganisation of the entire industry. One of 
the effective methods of stabilising the industry 
consists in the economic utilisation of its bye- 
products. This aspect has not received any 
serious attention. Excepting for the utilisation 
of molasses for the production of power alcohol, 
no other bye-products are now being produced. 
The institution of an acoustical engineering labo- 
ratory and the founding of a National Collection 
of Type Cultures, both at the Indian Institute 
of Science, it is hoped, will stimulate research 
directed towards a rational utilisation of the 


bye-products. The Annual deserves the earn- 


est attention of not only those concerned with 
post-war industrialisation. but also those. inte- 
rested in the continued prosperity of the most 
important and vital of our national industries, 
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THE CENTRAL IRRIGATION AND HYDRODYNAMIC 
RESEARCH STATION 


(THE Annual Report of the Central Irrigation 
and Hydrodynamic Research Station, Poona 
(Research Publication No. 6 1944) is a record 
of the work done by the Research Station 
during the year 1941-42. It includes an index 
of the research work carried out during 
1937-42. The contents of the volume are divid- 
ed into three groups, (1) Introduction, (2) 
Specific Experiments and (3) Basic Experi- 
ments in connection with research into specific 
problems. During the year under report, 27 
investigations were under progress, 15 of them 
being specific in character and twelve basic. 
Divergence from Regime in Stable Channels 
in Alluvium forms the subject of a note in the 
Report drawing attention to the marked effect 
of sand-charge on slope and dimensions and 
shows that the ‘divergence from regime dimen- 
sions’ is due to divergence from ‘regime balance 
between discharge, grade and load’. A number 
of sand channel experiments carried out with 
a view to get the dimensions of small stable 
channels emphasise the great difficulty of 
reproducing natural, stable channels under 
model conditions and indicate, that provided 
there is sufficient slope for free bed movement 
the final slope of the channel will almost exactly 
be the same, provided the bed-mix remains the 
same, even though the initial slope is con- 
siderably too steep or only a little steeper than 
the natural slope. Safe levels at which stone 
protection may be maintained round piers were 
determined by experiments conducted on a 
model of the Hardinge Bridge in which high 
level pitching at piers 2 and 3 was responsible 
for the deep scour-holes downstream of the 
second span. From experiments. on models of 
submersible bridges it is found that for the 
same shape of obstruction to flow, the coeffi- 
cient of ‘form drag’ (impact losses) for a pier 
was slightly less than that for a slab. 
Exclusion of silt from canals has been for 
long a subject of experimental study at the 
Station and the adoption of methods indicated 
by the experiments at the Station has greatly 


FREEDOM FOR 


THE ideal to be aimed at in the development 

of scientific research is not mechanization 
of the whole army of workers, for there can 
be no reasonable doubt of the dreary medio- 
crity that would follow or of the scientific 
genius that would fail to flower. Imagine 
Newton, with no leisure for physics or mathe- 
matics, compelled to spend his days devising 
new methods for assaying bullion, Faraday 
commanded by Gladstone to discover ‘some- 
thing useful’, Einstein instructed by a govern- 
ment department to check the tables of seven- 
figure logarithms! That these are not tenden- 
tious exaggerations of what might happen is 
abundantly witnessed by the records of all 
governments in all countries and at all times. 
Let us indeed have more co-operation, more 
pooling of information, more purposeful and 
economical direction of research, but let us 


reduced in several instances the silt trouble. 
The Sukkur Barrage Canals have been for years 
the subject of model experiments at the’Station. 
The North-Western Cannal was in great dan- 
ger of heavy silting from 1935 onwards, the 
depth of sand on the bed being over 4 feet at 
2,000 feet from the Head and in 1938 there was 
4 to 5% feet of silt on the bed almost conti- 
nuously and the future of the Right Bank 
Canals was threatened. Investigations con- 
ducted on two river models with horizontal 
scales of 1/300 and 1/150 with various vertical 
exaggerations and on several part-models at 
the Station led to.the construction of a new 
Right Bank Channel which has _ successfully 
removed the menace to the Right Bank Canals. 
Canals under the Eastern Nara, the Mithrao 
Canal in 1933-34 and the Khipro Canal in 1941 
have been rid of the silt trouble as a result of 
adoption of designs evolved at the Station. 
Methods of excluding sand from the Sarda 
Canal and from the Canals under Son Anicut 
at Dehri (Behar) continued to be the subject: 
of model investigations. 

Prevention of erosion occurring at several 
points along the foreshore of the Hooghly above 
Calcutta is another subject that is being exa- 
mined on tidal models. In a note are indicated 
steps likely to retard the rapid westerly move- 
ment of the Kosi River carrying a very heavy 
charge of detritus and white sand, flowing over 
a wide stretch of country in a number of 
shallow channels and moving towards the West 
for hundreds of years. The note on siphon 
spillways deals with experiments conducted on 
a 1/10 scale model of Jamshedpur Siphon 
Spillway, with the usual air-inlet omitted, as 
this delayed priming and reduced disacharge, 
and a depriming device introduced. The new 
design primed with a small head and had a 
very much higher coefficient of discharge than 
the Indore type. 

The Annual Report contains useful and ins- 
tructive information on subjects of interest to 
the irrigation engineer. C. GOPALAKRISHNAN. 


THE SCIENTIST 


resolutely withstand the deadening fetters of 
bureaucracy. 

Freedom for the scientist to follow his own 
bent is, in fact, the sine qua non of vigorous 
scientific progress. If an individual scientist 
add to our knowledge of natural phenomena, 
he has justified his existence, even if the facts 
he discovers are of no apparent use to the 
community. No knowledge of Nature is in- 
herently useless, and no one can say that the 
seemingly trivial observation may not become 
significant. Cavendish’s  eighteenth-century 
bubble of argon was a chemical object d’art; 
to-day the applications of this gas are so ex- 
tensive as to necessitate its extraction on an 
industrial scale. Any, happily, there are still 
those who inquire into the nature of things 
because ‘all knowledge and wonder (which is 
the seed of knowledge) is an impression of 
pleasure in itself’. (Endeavour, 1942, 1, 49.) 
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SCIENCE NOTES AND NEWS 





The Nobel Prize for Physics for 1944 has 
been awarded to Professor Rabi of Columbia 
University, New York, for his “resonance 
method for the registration of the magnetic 
qualities of the nucleus of the atom.” The 
Physics Prize for 1943 goes to Professor 
Otto Stern of the Carnegie Institute of Tech- 
nology, Pittsburg, Pennsylvania, for his contri- 
bution to the development of the molecule ray 
method and the discovery of the magnetic 
momentum of proton. 

The Nobel Prize for Chemistry for 1943 is 
awarded to Professor Georg von Hevesy of 
Stockholm, for his contributions on the use of 
isotopes as indicators in studying chemical pro- 
cesses. It may be of interest to add that Prof. 
Hevesy was invited by Sir C. V. Raman to 
occupy the Chair of General Chemistry at the 
Indian Institute of Science. The Chemistry 
Prize for 1944 has been reserved until next 
year. 

The award of the Nobel Peace Prize has been 
held over until next year. 

The Nobel Awards for 1943 and 1944 were 
announced at Stockholm on the 26th October, 
1944. The prize for Physiology and Medicine 
for 1943 is shared jointly by Professor Henrik 
Dam, Copenhagen, and Professor Edward 
Adelbert Doisy of Saint Louis, Missouri. The 
same award for 1944 is shared jointly by 
Professor Emeritus Joseph Erlanger of St. 
Louis and Professor Herbert S. Gasser of 
Rockefeller Institute, New York. 


Inaugurating the Science Association of the 
Lucknow University on the 9th November 1944 
Sir C. V. Raman declared that non-co-operation 
was a powerful weapon against the misuse of 
science. Scientists should be prepared to be 
crucified in the defence of science rather than 
allow it to be misused by imperialists and 
dictators as an instrument of destruction of 
human life and culture. 


Addressing the Madras Philosophical Asso- 
ciation, Sir S. Radhakrishnan said that in a 
world growing more and more “addicted to 
Science,” the need for Philosophy was no less 
great. If one asked why it was we found our- 
selves in our present position and why it was 
that civilisation to-day had come to be called 
“mustard gas and flying bomb civilisation”, one 
would get the answer that it was due, not to 
lack of scientific enlightenment, technical orga- 
nisation, qualities of daring, readiness to sacri- 
fice or suffer or of social conscience, but to all 
these heing harnessed to wrong ends. The 
greatest need of the world to-day as Living- 
stone put it, was “a proper philosophy”. 
Whether a philosophy was true or false, whether 
its interpretation was correct or incorrect would 
depend on the values adopted in the interpre- 
tation. Were the sciences of biology, economics 
or politics enough to interpret man? Was there 
not need for something which interpreted him 


not “as an item in the world of experience” but 


as one with a soul and a subjective attitude - 


not adequately translatable in terms of those 
sciences? 


The Chemo-Therapy unit having proved its 
efficacy, the Government of Bombay have 
decided to convert it into a parmanent Depart- 
ment of Chemo-Therapy. The Haffkine 
Institute, Bombay, has for some time been 
undertaking research work on treatment of 
disease by synthetic chemistry, and has dis- 
covered a very important drug for the treat- 
ment of plague, sulphathiazole. A new process 
has been invented, for preparing of the drug 
and the patent office has accepted the patent. 
When the patent is sealed it will be possible 
to make the drug available to the Health 
Department and the Medical profesesion at a 
very reasonable price. Preparations have also 
been made to manufacture atebrine and plas- 
moquine, as the supply of these drugs from 
abroad has been temporarily cut off. 


The Court of the Indian Institute of Science, 
Bangalore, has recommended to the Council the 
expansion of the heavy engineering side of the 
Department of Electrical Technology in the 
Institute. Sir M. Visvesvaraya has been re- 
elected President of the Court for 1944—45. 


The Aligarh Muslim University has received 
a sum of Rs. 1,00,000 from the Nawab of 
Junagadh for a proposed Medical College. It 
has been decided to start from October 1944 a 
College of Physical Education and Recreation 
which will have a one-year course open to 
educated men who want to make Physical 
Education a career in life. 


The Osmania University has acquired a 
unique collection of manuscripts which had been 
in the possession of the late Hakeem Mohamed 
Qasim. The collection consists of 3,000 palm- 
leaf and paper manuscripts dealing with all 


branches of Hindu learning. 220 of these deal — 


with Vedic literature and 305 with the six 
systems of Indian philosophy. The rest com- 
prise treatises on Puranas, Dharmashastra, 
music, medicine, astronomy, astrology and 
lexicography. The greater part of the works 
in Telugu, found in this collection, is by the 
poets and writers of the Telingana area 
Nizam’s Dominions. Two unique manuscripts 
supposed to be in Brahmi character, not yet 
deciphered, are believed to belong to a period 
earlier than 300 B.C. 


A group of Indian engineers and businessmen 
in America, believing that “the mother coun- 
try’s first need is industrialisation,” have formed 


in New York an organisation called the India 
Technical Association, whose object is to pro- 


mote Indian—American relations in aid of their 
programme. About fifty Indian scientists, 
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technologists and businessmen in America have 
so far joined the movement. 


At the invitation of the National Academy 
of Sciences of America the Indian Scientists 
Mission is leaving for New York early in 
December. Arrangements are complete for 
establishing a permanent scientific mission in 
London. Similar organisations are expected 
to be established both in Washington and 
Moscow. 


Sir Nelson Johnson, Director, Meteorological 
Office, Air Ministry, ‘has arrived in India on 
a mission on behalf of the Royal Air Force. 
His purpose is to consider how the meteoro- 
logical staff, now becoming available in the 
West, can be best employed to work for the 
Air Forces, in conjunction with the India 
Meteorological Department. 


The Annual Report of the Indian Association 
for the Cultivation of Science for the year 1943 
includes a brief resume of the research work 
carried out in 
Banerjee (the newly appointed Dr. Mahendra 
Lal Sirear Professor) and his associates. The 
original investigations can be broadly classified 
under the following headings:—(1) X-rays, (2) 
crystal magnetism and (3) .Raman_ effect. 
The main results of these investigations are 
contained in the seven papers published during 
the year under review. 


The Forest Research Institute, Dehra Dun, 
has designed a simple chamber (described in 
Indian Forest Leaflet No. 65) for the condition- 
ing of finished plywood. The drying room is 
fitted with steam pipes below the floor and the 
sheets of plywood are stacked vertically on 
trolleys above it. There are inlets for fresh air 
and outlet chimneys for exhausting the moist 
air from the room. It is estimated that freshly 
manufactured plywood will take 24 hours to 
condition and during this period its moisture 
content will decrease from about 20 per cent. 


The Central Government have appointed a 
Mica Enquiry Committee to enquire into the 
immediate as well the long-term problems 
of mica mining industry. The Committee will 
be assisted in their investigations by assessors 
from the mica trade and industry and by 
technical advisers from the Geological Survey 
of India and the Board of Scientific and Indus- 
trail Research. While the Committee will gene- 
rally enquire into and report on all problems 
relating to the mica industry and its present 
and future developments they will specificaliy 
examine and report on immediate problems 
relating to the Mica Control Order, 1940, both 
in regard to war production and ‘long-term 
policy, and the review of any orders that may 
have been passed by Government in connection 
with that Order; the present’ system of mar- 
keting—both inland and abroad; standardisa- 


tion of quality; the extent to which alternative 
sources of supply may have jeopardised or are 
likely to jeopardise the position of India as 
the principal supplier of muscovite mica; the 
extent to which other materials, that may be 
used as substitutes for mica, may have displaced 
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or are likely to displace mica from its uses in 
the industry; increased utilisation of mica in 
India for the manufacture of finished goods; 
methods of development with special reference 
to research, conservation, mining, processing, 
marketing and meeting competition; and the 
desirability .of setting up a suitable machinery 
whether by the appointment of a Central Mica 
Committee or otherwise to watch the interests 
of the mica trade and industry. 


With a view to giving encouragement to the 
production of jute in the Argentine by facili- 
tating the obtaining of seed of good quality in 
sufficient quantity, the Ministry of Agriculture 
has arranged a system of inspection of the 
growing crops on lands of owners who apply 
for registration by the Ministry. 


Hajee Ismail Cassik Adam, a leading Indian 
merchant from Pretoria, has donated £7,500 
towards the foundation of a Scholarship Fund 
for Indian students at the Witwaterstrand Uni- 
versity. The scheme for such a fund was 
inaugurated recently by the High Commissioner 
for India. It is hoped the Fund will eventually 
reach £30,000. Adam was educated in Pretoria, 
and has travelled in England and the United 
States. Since his return, he has taken a promi- 
nent part in the public life of the Indian com- 
munity. His father, the late Khan Bahadur 
Hajee Cassim Adam, as the recognised leader 
of South African Indians, rendered notable 
service to the Indian community. 


The Fifth All-India Pharmaceutical Confe- 
rence and a Pharmaceutical Exhibition will 
be held in Bombay at the University Buildings 
on the 2ist, 22nd and 23rd December 1944. The 
Vice-Chancellor of the University of Bombay 
will inaugurate the Conference and the Exhibi- 
tion. 

The principal aim of the Conference is to 
bring together people interested in pharma- 
ceutics and pharmaceutical trade under one 
canopy with a view to divising ways and means 
to develop the profession and the industry on 
a_ scientific basis. Recent developments in 
pharmaceuticals and the effect of future Phar- 
macy and Drug Legislation in India form the 
subjects of two Symposia. Eminent scientists 
and industrialists will partake in the dis- 
cussions. 

The Indian Pharmaceutical Association 
(Bombay Branch) invites the whole-hearted 
support and co-operation of every one inte- 
rested in the profession of pharmacy to make 
both the Conference and the Exhibition a great 
success. 

Full particulars regarding the conference and 
the exhibition can be had from the Hon. Secre- 
tary, The Fifth All-India Pharmaceutical Con- 
ference, Department of Chemical Technology, 
Matunga Road, Bombay 19. 


SEISMOLOGICAL NOTES 


Among the earthquake shocks recorded by the 
seismographs in the Colaba Observatory during 
the month of October 1944, there were nine of 
slight and three of moderate intensities. The 
details for those shocks are given in the fol- 
lowing table:— 
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MAGNETIC NOTES 


Magnetic conditions during October 1944 were 
slightly more disturbed than in the previous 
month. There were 16 quiet days, 14 days of 
slight disturbance and 1 day of moderate dis- 
turbance, as against 8 quiet days, 20 of slight 
disturbance and 3 days of moderate disturbance 
during the same month last year. 

The quietest day during the month was the 
9th and the day of the largest disturbance the 
11th. 

The individual days during the month were 
classified as shown below:— 





Disturbed days 





Quiet days 


Slight Moderate 
| 


1, 3, 6, 12-16, il 
23-26, 29, 31 | 


2, 4,5, 7-10, 17-22, 
27, 28, 30 





No magnetic storms occurred during the 
month of October in the years 1943 and 1944. 

The mean character figure for the month of 
October 1944 was 0-52 as against 0-84 for 
October last year. 


M. PANDURANGA Rao. 


At the meeting of the Council of the 
National Institute of Sciences of India held on 
the 30th October 1944 the following were duly 
declared to have been elected Ordinary and 
Honorary Fellows of the National Institute: — 

Ordinary Fellows: (1) Prof. Bashir Ahmad, 
Ph.p., Professor of Organic and Biochemistry, 
Panjab University, Lahore; (2) Prof. N. } 
Basu, M.A, Senior Professor of Physiology, 
Presidency College, Calcutta; (3) Dr. P. N. 
Bhaduri, Ph.p., F.L.s., Lecturer in Botany, Uni- 


versity College of Science, Calcutta; (4) Dr. 
P. K. Bose, D.sc., Deputy Director of Produc- 
tions of Drugs and Dressings, Department of 
Supply, New Delhi; (5) Dr. Hamid 
(Bhatti), Lu.s., Ph.p.. Game Warden, Panjab, 
Lahore; (6) Dr. S. R. Khastgir, Ph.p., p.sc., } 
F.R.S.E., Reader in Physics, Dacca Univérsity, 
Dacca; (7) Dr. M. G. Kini, M.c., M.B., M.ch.,” 
F.R.S.E., F.R.C.S.E., Surgeon and Superintendent, 
Stanley Hospital, Madras; (8) Dr. Subodh 


Mitra, M.D., F.R.C.S., F.R.c.0.G., Associate Profes- 


sor of Midwifery, Carmichael Medical College, © 
Calcutta; (9) Dr. G. Panja, M.B., p.Bact., Pro- | 
fessor of Bacteriology and Pathology, School 
of Tropical Medicine, Calcutta; (10) Prof. B.” 
Sanjiva Rao, ph.p., Head of the Department of 
Chemistry, Mysore University, Bangalore; ~ 
(11) Mr. S. N. Roy, M.sc., Lecturer in Stat- 7 
istics, Calcutta University, Calcutta; (12) Dr. 
B. N. Uppal, Ph.p., Plant Pathologist to Govern- 
ment of Bombay, Poona. ‘ 

Honorary Fellows: (1) Sir Henry Hallett 
Dale, Kt., 0.M., President, Royal Society of 
London; (2) Prof. A. V. Hill, 0.B.£., se.p., M.E,” 
Secretary, Roya! Society of London. : 


We acknowledge with thanks receipt of the” 
following: — 

“Journal of the Royal Society of Arts,” Vol 
92, Nos. 4666-72. 

“Journal of Agricultural Research,” Vol. 68,— 
Nos. 7-10 and 12; Vol. 69, No. 1. 

“Agricultural Gazette of New South Wales,” - 
Vol. 55, Pts. 5-7. 

“Indian Journal of Agricultural 
Vol. 13, Pt. 6. 

“Biological Reviews,” Vol. 19, No. 2. ¥ 

“Journal of the Indian Botanical Society,”7 
Vol. 23, Nas. 1-2. 

“Annals of Biochemistry and Experimen 
Medicine,” Vol. 4, No. 1. j 

“Journal of the Indian Chemical Society, 
Vol. 21, Nos. .4-5. a 
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